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A New Spiral Geared Planer. | 
— | 
We present on this page and on page 2 front | 
and rear viewsof a new line of planers which | 


has recently been brought out by the G. A. | 


Gray Co., of Cincinnati, Ohio. Our illus- | chagrin to the designer of an elaborate out-| are your expected costs —— ? 
tration is of the smallest machine of this| fit of special tools, and of a feeling of dis- | 


line, which is 30'x30"x6'. For the driving | 
mechanism, the well-known Sellers system | 
of spiral gearing is employed, there being | 
a spiral pinion which engages directly with 
the rack, and has at all times eight teeth in 
working contact. The only other gears in | 
the system are the bevel gears seen at the 


rear of the machine, which are made excep- | 
tionally heavy, and the pinion of rawhide, | 
action, | 


thus securing entirely noiseless 
smooth running and great durability. 


Like all other ‘‘Gray” planers, the pro- | 


portions of this machine are adapted to the 
heaviest work, the bed and platen being 


unusually deep, and the housings very wide | 


and of the box form. 
The two sides of the bed are bound to- 


gether between the uprights, and for some | 


distance forward by a continuous box brace. 
Very high belt speeds are employed, and 
an improved belt shifting mechanism is pro- 





By A. D. PENTz. 


It too frequently is the cause of great 
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signer of the tools is blue, and explains in- 


coherently. Neither is it wonderful that 


|the unpractical but necessary man at the 
| check-book should fume and tear language: | it has yielded to internal strains, which have 


‘There are the facts of actual costs, here 
! ! 
Surely the 
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vided, which can be handled from either 
side of the machine. The side heads can be 
run down below the platen, as seen, can be 
used to plane at any angle, and have au- 


tomatic feed up or down, by nuts which en- | 


gage with stationary screws. All feeds may 
be thrown in or out simultaneously or inde- 
pendently, as may be desired, and may be 
reversed independently. They have a range 
on this size machine from the finest feed to 
~ 
of the machine may be had from the fact 
that it weighs about 12,000 lbs. 
——_+- > __—_- 

A press dispatch from St. Paul under- 
takes to enlighten us as to some proposed 
introduction of electricity in a new flour- 
mill there. It does this in the usual manner, 
by saying in one place that electricity is to 
be used instead of steam or water-power, 


and in another place that ‘‘ the water at the | 


Falls of St. Anthony will be used only for 
the generation of the fluid lightning.” This, 
of course, would be a very unimportant serv- 
ice for the water to perform. 
would be doing al] the work. 


Some idea of the solidity and capacity | 


Electricity | pa 














NEW SpPrrat GEARED PLANER.—FRONT VIEW. 


gust on the part of sensible and just men 
who have paid for them, that the work done 
on these tools won’t assemble as calculated. 

An examination may show that the models 
will all fit the tools perfectly, so that it is 
|not the tool makers who are to be blamed. 
| The parts made in the tools, when they are 
clamped to the places where they were 


} 


|made, seem to be correct, so the operative | 


is not at fault. 
| Where then is the trouble? The model is 
correct. It goes together, and runs without 
'a stick or shake, and it does what it is de- 
signed todo. The output from the tools, 
/on the contrary, has to be filed here, sprung 
| there, reamed to line for the main driving 
shaft, re-faced for a shoulder on a stud, new 
shafts turned for the enlarged holes, and all 
the wheels and other parts have to be re-made 
ito fit them. To do all this, an army of 
| fitters and hand workmen, which were not 


| anticipated in the estimates, have to be got, 
| 


y with must be forthcoming. 


It is not to be marveled at that the de- 





| new tools must be provided for its use, room | 
|to work in must be found, and money to 


humble and unpretentious tool maker need 
|not in that day envy the elaborate technical 
| graduate. 

It, of course, is impossible to say what 
always is the whole fault, but it is easy to 
show what always is a great part of the 
fault in such a state of affairs as is indicated 
above, and that is: There either has not 
been a sufficient understanding of the elas- 
| ticity of the metal being machined, allow- 
ance made for it, precautions taken to pre- 
vent deflection in the setting of it, and by 


the stress of the cuts, or that the operations | 


done in an early stage of the manufacture 
of a piece are permanently and injuriously 
disturbed by those that come later. 

If a piece should have holes of great 
importance drilled and reamed in it as a 
first operation, and afterward should be 
milled over a considerable surface, thus re- 
| moving the scale and a depth of metal from 
such surface, it is more than probable that 
the holes made before such planing will be 
so much disturbed as to be worthless. Or, 
if the milling be a first operation, and while 
ithe piece still remains within its clamps, it 
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| Shows a true surface, but after it is removed 
|it is in wind; then, either the piece has 
been badly set, or in an insecure fixture, or 


| lost the metal that resisted them. If, then, 
‘it be taken for a fact, without inspection, 
| that this planed surface is true, and it is 
| used as a positioning surface, and is clamped 
| to a correct seat within another fixture, of 
| course it will be sprung to meet that seat. 
Every operation performed when the piece 
|is thus clamped will be correct to the piece 
\in its distorted condition, but when the 
| piece is removed from the tool that held it 
| there will be nothing right about it, and it 
| can be made to answer at all only by botch- 
| ing it. 
| If there be an extensive surface to be ma- 
| chined, machine that surface first, as a rule. 
| Then inspect it; then, if it is not as designed, 
correct it before another stroke is done, and 
when such a surface is made right, then, 
if possible, use it asa seat from which all 
else shall be gauged. 
| Ifa designer can have a greater fault than 
|to have one hobby, it is that he has arbi- 


trary rules, which is the same thing as 
having a hobby for everything. One of 
the first rules learned is that a thing which 
lies on three points rests firmly, and there 
is no other rule relating to the seating of 
one object on another that seems to have so 
| few exceptions as that one has. When a 
|designer without practice, but who is a 
| master of the rules, is considering a piece of 
mechanism in relation to tools, and finds 
that it should either be drilled or milled flat 
on one side, as the initial operation, then 
the three-point rule at once reports for duty 
}as means to support it in the drill jig or 
| the milling fixture. 

Now, it may be that three points make 
| the best foundation for a particular piece, 
| and it may be that more are needed, or even 
that two are better. No rule can be made 
or applied, either as to the number of these 
points, their shapes or location. As a gen- 
eral thing, rough pieces should be upheld 
on rounded surfaces, while machined sur- 
faces should have larger seats shaped to 
cover a considerable surface. All that can 
be generally said is that the supports must 
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is to have two side pieces bolted to the seats 
C0. The space in the middle section is left 
rough. These seats are narrow, and are the 
only parts to be milled in this operation. 
They should both be on the same plane, 
because the sides which are to be bolted on 


be distributed under the cut, so that they 
prevent the tool from springing the piece 
in operation, and that each one of the sup- 
ports has an equal touch or bearing. 

To support a piece on three points isa 
very simple problem, but in jigs and mill- 
ing fixtures three points are seldom the | depend on them for the location of parts. 
better number. <A rectangular piece, which | Under each corner of this piece B, and at 
is adaptable to a vise by being small, thick | some distance from each end of the fixture, 
enough, and having edges suitable to be'is a support. The locations of these are 
gripped, is the simplest of pieces to — 
be milled, and seldom requires other a 
support than that which the jaws of = 
the vise afford, although seats to fe 
support the piece until the jaws are 
set up to grip it are required in the 
simplest of these fixtures. The ad- 
justing of four points under a rough 
and crooked shape, and where no 
two are alike, is also a problem of a 
simple character mechanically, if the 
operator be left from the calculations, 
and may be made as the fixture in- 
dicated in Figs. 1, 2 and 3. 

In this fixture there is nothing 
recommended, but there is shown a 
method of equalizing on four points 
which is theoretically bette: than it is 
practically. Of course the piece 
shown should have more than four 
supports, but that is not pertinent 
to the present discussion. 

The fixture A may be made of a 
casting, and be planed all over its 
outer surfaces. The stationary jaws 
E E should be faced by steel, as 
indicated by the plates M, in Figs. 
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Fig.2. 


1 shown in Fig. 3, where they are marked 


and 2. These plates may be attached 0 PRand N. Two of these, Pand R, are 
to the jaws by pins through both. The rigidly secured to the fixture, and are of the 
stop D is bolted on, because it facili- same height. The other two, Nand @, fit 


tates the making of the fixture, and it is not freely within parallel holes in the fixture, 
subjected to so great a strain in resisting the and they rest on the adjusting wedge //, the 
driving action of the cut as the jaws HE endwise adjustment of which regulates their 
are in the clamping of the picce. height. The support O is as much longer 

The adjustable jaws F F are of steel. than the support Vas the wedge J tapers 
They are levers, and have 
fulcrums that fit the 
groove J, in the fixture 
A, shown in all the views 
The botis HW J/, which at 
tach there adjustable jaws 
to the fixture, may -=vith 
propriety be extended 
through to the other side 
of the fixture. These jaws 
F F, when they are set up 
by the nuts @ G, secure 
the plate B, which is to be 
operated upon. Some ar. 
rangement of this charac- 
ter is necessary where the 
milling cut extends to the 
edges of the piece, as is 
here indicated by the two 
surfaces C (C. Clamps 
covering the top of the 


nF 





it may be moved along from one position to 
another. At one position of the wedge, the 
four supports 0 P R and N will have an 
equal height from the base of the fixture, 
and from that height the two, NV and QO, 
may either be raised or depressed by the 
adjustment of the wedge //. 

The rigid supports P and FR are under 
corners of the piece B, diagonally opposite 
each other, so that, when this piece is up- 
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Equalizing WorK WITHtn FIxTURES.—SEE PAGE 1. 


held on these two supports alone, they will 
give it an equal height at two spots far 
apart. . 

It is intended, when the piece # is first 
laid in the fixture, that the wedge J will be 
drawn back so that neither of the adjust- 
able supports shall touch, and that the piece 
B will be moved by hand to a position where 
it firmly sets against the jaws # H, and the 
stop D. While it is securely held in 
this position, the wedge is carefully 
pushed inward until both the adjust- 
able supports bear equally, and take 
as much of the weight of the piece 
Bas the rigid supports do. When the 
wedge is thus properly adjusted, it 
must be fastened by the screw S, to 
prevent it sliding endwise. This screw 
Sacts ona plug gib having a suitable 
angle to meet the wedge squarely. 

Now, having the piece B resting 
equally on four points as proposed, 
the nuts G G should be tightened. 
After clamping, the piece must be 
tapped down as usual, to be sure it 
lies on the supports, and has not been 
lifted. It may then be milled. 

I can say that varieties of this 
method of equalizing are in use, and 
I wish I could say that they give 











A 


piece would be impossible, because they , between their respective locations in the 
must occupy a part of the surfaces| fixture. Now the fixture A, it is presumed, 
to be cut in the operation in question, | will be fastened to the platefi on a milling 
and end clamps, whether they cover the | machine, and the wedge J will then, of 
top of the piece or grip the edges, are | course, rest on that platen as well. Hence, 
not considered to be so good for a plate of |the top ends of both N and 0 will, when 
this kind, because the friction of the grip, | they rest on this wedge, have each the same 
as here shown, helps to prevent the plate B| height from the base of the fixture. This 
from being deflected by the stress of the cut. | wedge is arranged in a slot higher than its 
The plate Bis a bed for a machine, and width, as indicated at 7'in Fig. 2, so that 





results that justify them. 
ways be taken 





It must al-| 
into consideration that | 


| 
| Returning to the opening remarks, it bu: 


remains to be said, if the bed B shown j, 
the cut is not milled to a plane, then th; 
two sides that are to be bolted to it will n 
be properly positioned the one to tl 
other, and this could give all the troub! 
mentioned in the commencement of thi 
article. And there will be no serious dis 
sent from the statement that more troub] 
comes from untrue work than from irregu 
lar sizes or positions, and that work is mo: 
often untrue from insecure support and uw: 
reliable fixtures than from all other caus: 
combined. 

In another article I will submit an equa 
izing device which may be considered to b 
better than this one, which has been s 
forth principally to indicate its defects, b: 
cause it is an attractive device in theory 
but in practice it is a pitfall and a snare. 
have been careful also to show it in bett: 
shape than it is usually constructed. Tl: 
piece B is hypothetical. 

Engine Building as Described by a 

Young Lady. 





We;jfind in Power the following from « 
young lady’s description of how a steam 
engine is made, eccording to her study of 
the subject during a visit to the Payne En 
gine Works, at Elmira, N. Y. ‘‘ You pour 
a lot of sand into a box, and throw a lot of 
old stoves and things into a fire, and empty 
the molten stream into a bole in the sand 
and the men all yell, and it’s awfully dirty 
and smoky. And then you pour it out and 
let it cool and pound it; and then you put 
it in a thing that goes round, and try to 
break it ; then you screw it to a thing that 
goes back and forth, that you can ride on, 
and that scrapes it and it squeaks ; then you 
put itin a thing that turns it round, and 
you take a chisel and cut it; then you put 
itinathing that bores holes in it. Then 
you screw it together and paint it, and put 
steam in it, and it goes awfully; and they 
take it up in the drafting room and draw a 
picture of it,and make one of wood just 
like it. And,.oh, I forgot—they bave to 
make a boiler. One man gets inside and 
one gets outside, and they pound just ter- 
ribly; and then they tie it to the other thing 
—and oh, you just ought to see it go!” 
-—><:— 

The inquiry seems to be almost universal, 
‘“Where or at what school can I learn this 
or the other thing?” This is good and en- 
couraging in every respect, but when it 
comes right down to solid ground, men 
have to learn themselves. They may, be- 
yond doubt, do this more easily in schools 
where experienced teachers are employed, 
but not having the ability to attend schools 
of this kind, the young man should never 
despair. There are plenty of roads open to 











him, through which, by a little hard work, 
the would-be engineer will get there. And 


the touch of an operator is a mighty|anything that is worth having is worth 


uncertain element, even when the wedge is 
No two | 
men will, nor can, adjust the wedge alike | 
The same man | portant grants for the construction of a rail- 


operated by the designer himself. 


nor get the same results. 
will get a different result in the morning, 
when he is fresh, from that which he will 





/on the Amazon River. 


working for. 
a oe 


The government of Bolivia has made im- 


road from Oruro to the head of navigation 
This is believed to 


get at night, when he is tired and nervous. ' be in the interest of European commerce. 
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A New Riehle Testing Machine. 


The accompanying illustration represents 
a new type of standard testing machine of 
300,000 pounds capacity, built by the Riehlé 
Testing Machine Company, Philadelphia. 
The design allows of a wide range of move- 
ment and character in testing, with sim- 
plicity of parts. 

The chief new feature in this machine is 
the double adjustable power crosshead, by 
which the testing heads can be set at any 
convenient height, or distance apart, to suit 
the nature of the test or pleasure of the 
operator. In order to accomplish this, the 
outside columns, which have usually been of 
any suitable shape and proportions, have 
been constructed as 
vertical stationary 
screws of coarse pitch, 
and the large bronze 
nuts in the upper head 
travel up and down 
by means of a worm 
wheel cut on their pe- 
ripheries, the worms 
which drive them being 
in turn driven by the 
sheave pulley and a 
reversing countershaft 
somewhat like that of 
a portable drill. In 
the case of the lower 
crosshead, the screws 
revolve in the nuts, 
which are keyed fast, 
and hence the head 
travels up and down 
on the screws, as con- 
trolled by the revers- 
ing lever. These move- 
ments are independ- 
ent of each other, and 
can be in the same or 
opposite directions. 

A machine recently 
furnished to the To- 
ronto School of Prac- 
tical Science was capa- 
ble of crushing speci- 
mens 10 feet in length 
up to the capacity of 
machine; of exerting 
tensile stress on speci- 
mens 10 feet long with 
3 feet of elongation, 
and of applying trans- 
verse bending stress on 
beams 18 feet between 
supports. The arrange- 
ment of gearing and 
clutch levers is such 
that eight different 
rates of speed can be 
easily obtained by con- 
venient levers. This 
feature is very valua- 
ble where a wide range 
of materials with vary- 
ing ductility are tested, 
and also to obtain the 
quick speeds of adjust- 
ment and the very slow 
application of power 
in compression. 

There is a new quick 
lever device for engag- | 
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Development of a Mechanic. 
IV. 
By BELL CRANK. 


chanic to learn early the extreme importance 
of grasping and making records of some of 
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seldom pass through a day of his work | 


| without finding himself wishing for knowl. | 
edge on some point which can only be had 


from experience or experiment, and no me- | 


| chanic can look back over his career without 


the numerous facts which have not yet been | 


put into books so they are available for gen 
eral use. The manner of keeping such a 
recora isa matter of opinion and taste, to 
some extent, but the simplest and best plan 
I know of is the one described in the AMERI- 
CAN MACHINIST, as used by Mr. William 
Barr, which consists of a number of goed 
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—< | seeing many chances for getting facts which | 
, | 
It will be of great value to the young me- | 


have been passed by without being taken 
advantage of. 

I once heard a machinist ask a well-known | 
mechanical engineer how to design a lathe. 








| This was a very comprehensive question to | 


be answered off-hand, as the machinist ex- | 
pected it would be, and it was with great | 
interest that I heard the reply; for it seemed | 
to me that there was little hope that much 
satisfaction could be given by any possible | 


| answer which might be made under the cir 


} cumstances. 


The reply was, that the ma- 


| chinist’s lathe was developed to its present 





| ist, but 


form by experience through a long period 
of time, and the way to design a lathe was 
to become familiar with lathes then in use, 
and with that asa basis to design a lathe 
that should be stronger where they were 
weak, convenient where they were unhandy, 
more durable where the others showed ex- 
cessive wear, and capable of doing a greater 
variety or quantity of work in the same 
time. 

The answer seemed to satisfy the machin- | 
it was of most interest to 


me 


as 


| . . . . . 
showing the opinion of an experienced and 


competent man on the subject of designing 
a standard machine, and as he has designed 


|on this plan some of the most efficient ma- 


chine tools now in use in this country, it is 
an instructive hint to beginners generally. 


|The proportions of all staple kinds of ma- 


chinery have been developed by experience, 
and there are many classes of machinery 
which reached the present form of utility 
many years ago; but for the designing of 
the same there have been norules formulated 
and published that would be available to 
mechanics generally. 

The most notable example of this that I) 
know of isthe machinery used in rolling- | 
mills, and the only really successful design- 





published, and although this contained con- 
siderable general information, there was ab- 
solutely nothing init that would enable a 
designer to determine the sizes or propor 
tions of a single piece of apparatus for the 
purpose. 

The present method for the manufacture 
of tin plates has been in use about twenty 
years, and has been carried on in three dif- 
ferent countries, and yet none of this valua- 
ble knowledge has ever been put into 
scientific shape so it would be useful to the 
designer. 

About the only elasses of machinery for 
which there are scientific rules for designing 
are steam engines, hydraulic machinery, air 
engines and motors and power transmission. 

The foregoing facts are sufficient to show 
the student that much of the knowledge 
needed by a mechanical engineer must be 
acquired by experience, or by variously ab- 
sorbing the results of others’ experience. I 
cannot attempt to give an enumeration of 
the many facts which should be observed, 
but can only hint that the student should 
take every opportunity to note the speeds 
and capacity, the power required to operate, 
the width of belt and diameter of pulleys, 
or the diameter, pitch and face of gearing 
doing a given amount of work, the dimen- 
sions of the principal parts which transmit 
the strains, the size and speed of bearings, 
and so forth, and he need not fear that he 
will accumulate too much data of this kind, 
provided he properly classify and index it. 
It sometimes happens in designing that if a 
sure knowledge can be had of the correct di- 
mensions of one or two principal parts, all 
the rest can be determined from these by 
calculation with accuracy to 
practical, and therefore the importance of 
data of that kind cannot be too strongly im- 
pressed on the mind of the learner. 


suftlicient be 
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Lloyds have issued a circular calling at- 
tention to the straining which takes place in 
the structure of petroleum bulk steamers 
through the improper use of water ballast. 
The circular says: 
‘*Sutticient care has not 
insure 


been tuken to 


that the tanks have 
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Friction 


convenient. 
pulleys 
also used for driving. The traveling vernier 
poise of the beam has the counterweight 
made to do double duty as a standard 
Weight, and is lifted in much the same man- 
her as on the emery machine. The gears are 
all cut, and the machine runs very smoothly 
and quietly. The crossheads are made of 
steel, and the best material is employed 
throughout. 

The rapid growth in the demand for prac- 
tical tests as opposed to theoretical compu- 
tations is shown by the exact specifications, 
luore particularly of the government and 
railroad companies, and the increasing de- 
mand for all kinds of testing machines, and 
the present tendency is strongly in the direc- 
tion of testing full-sized specimens. 


is 
are 


A NEw 


RIEHLE TESTING 


MACHINE. 


sized strong manila paper envelopes, each!ers of such machinery are those who have 


being marked on the outside by a title indi- 
cating the subject matter of its contents, 
and all being arranged alphabetically in a 
case or letter file so they can be readily 
found. The most useful feature of this plan 
is its flexibility, for it can be enlarged, di 
versified or reduced at will without produc- 
ing any confusion of the contents. 

The beginner cannot fully realize the 
many opportunities he will have to gather 
facts which he may find urgent need of at 
some future time. Much care must be taken 
to observe carefully, or the student will be 
liable to misunderstand the facts, and get 
wrong ideas to start with. An experienced 
designer of machinery in active service will 





had many years actual experience in the use 
and observation of it at work. 

There are no books published on the sub 
ject that give anything 
descriptions of such machinery, without any 
would 
This is somewhat remarkable when 


except general 


details that be of service to a de- 
signer. 
the length of time and the widespread use 
of such machinery is considered. Much of 
the same is true of iron-working machinery 
lathes, planers, drills, 


generally, such as 


punches and shears. The writer desired re- 
cently to get some information about the 
machinery and apparatus used in the manu- 
facture of tin plates, but found there was 


only one book on the subject had ever been 





been quite filled, and 
kept filled ; and a deep 
empty tank has even 
sometimes been run up 
while the 
was encountering 
By 


great 


at sea ves 
sel 
heavy weather. 
these means 
and damage 
have been caused from 
of free water 
being brought against 
the bulkheads — inter 
nally. Carrying liquid 
in bulk, independently 
of the nature of the 


cargo, causes consid 


strains 


masses 


erably more straining 
on the plating and riv- 
eting of vessels than 
would in 
rying 
Provision 


sh occur car 
gencral 
should 
made so that the con 
the 


be 


cargo. 
be 
tanks in 
midship part 
quite filled. 

spaces should be sub 
divided, particularly at 
the fore end, to such an extent that the trim 


secutive 
can 


These 


of the vessel will admit of the tanks being 
quite filled, without the statutory depth of 
loading being exceeded. Experience has 
also shown that danger arises from not filling 
the water spaces at the end of the stokehold 
with water, so as to prevent oil finding its 
way into the coal bunkers and saturating 
the coals.” 
——*ape 
European nations are putting in efforts to 
keep out pauper emigrants. In other words, 
they are secluding themselves more and 
more year by year. 
ape 
The Pennsylvania Railroad Company has 
nearly 14,000 miles of track, 
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Sixty-ton Hydraulic Wheel Press. 


We illustrate herewith a hydraulic press 
specially adapted to the work of pressing 
into place vehicle wheels, and 
forcing on the hub-bands. 

Owing to the fact that the pressures em- 
ployed in this work are comparatively light, 
many machines for this purpose have been 
or with 


boxes of 


constructed with wooden frames, 
frames composed partly of wood, with the 
result that springing has occurred, and the 
machines have, in some instances, failed to 
work as well as a machine should be ex- 
pected to work that is composed entirely of 
iron and steel, as in this instance. 

The ram in this machine, which is 8’ 
diameter, is placed below, the wheel resting 
directly upon it, while above there is a 3" 
adjusting screw, which can be moved by 
the hand wheel shown, to adapt the space to 
any length of hub, thus doing away with all 
necessity for blocking up. 

The pump, which is made of phosphor 
bronze, is placed below, within the liquid 
reservoir, and is very simple in construction, 
having but two valves, which are made of 
steel balls resting upon substantial seats. 
There is a relief valve which opens when 
the desired maximum pressure is reached, 
and allows the liquid to flow back into the 
reservoir. 

The pump is driven from a shaft-at the 
top of the machine on which there is a frie- 
tion clutch, by which the motion of the 
pump is at all times under perfect control 
of the operator. The pressure gauge shows 
both the total pressure upon the ram in tons, 
and the pressure per square inch. 

The machines are intended to work 
up to 60 tons pressure and are tested 
up to 80 tons. The weight complete 
is 3,600 pounds, and the builders are 
the Defiance Machine Works, De- 
fiance, Ohio. 

‘>_> 
On the Development of the In- 
ventive Capacity by the Solution 
of Constructive Problems, 


By LEICESTER ALLEN. 

Ill health and a pressure of busi- 
ness resulting therefrom have pre- 
vented my sooner attending to some 
correspondence upon this subject, 
forwarded to me by the editors of 
the AMERICAN MACHINIST. This 
must be the apology for my appar- 
ent neglect. 

Mr. W. P. Tarbell, of Milford, 
N. H., whose drawing seemed to me 
to represent substantially a gear 
wheel with two teeth, and was ac- 
cordingly excluded as not conform- 
ing to the requirements, has kindly 
sent a model, which works very well, 
and accomplishes the intermittent 
movement with a definite pause be- 
tween each reciprocation. He thinks 
that both the drawing originally sent, 
as well as the model (in which one of 
the arcs between the two teeth is filled 
in), fulfill the conditions. It is per 
haps more a feeling on my part that 
his solution has an analogy toa gear 
wheel or cam, than any argument I 
can give, that leads me still to think 
that in the first form —the drawing 
—the analogy to a gear wheel was 
in the 
model his rotating disk is essentially 
acam. However, I give a drawing 
of the model in Fig. 1, that others 


too conspicueus, and that 


may also decide whether or not my 
view is correct. 

The frame « slides on the rods 3, 
being actuated by the rotating picce 
c. This may be made either solid 





Mr. Tarbell makes, in his letter, some very 
interesting and valuable suggestions with 
reference to the discipline derived from this 
kind of study, and I thank him for them. 
They will all be duly considered in future 
work in this line. It appears, however, that 
he would make good mechanical construction 
a desideratum, and I will so far agree to 
this, that any solution that includes the best 
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Asan example of defective definition, I 
extract a definition of ‘‘cam” as given in a 
recent dictionary : 

““ Cam. n. In mach., a device for convert- 
ing a regular rotary motion into an irregular, 
fast and slow, intermittent rotary, or recipro- 
cating motion.” 

It is true that a further explanation is 
given in cuts illustrating cams ; but the cuts 














Fig. 1. 


THE DEVELOPMENT OF THE INVENTIVE CAPACITY. 


mechanical construction, while not violating 
the conditions of a problem proposed, ought 
to be considered the best. He points out one 
feature of his arrangement that might be valu- 
able in some applications of the movement ; 
to wit, that when the piece c is not cut away, 
as shown by the dotted outline, it will hold 
the slide in a positively fixed position dur- 
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ing the entire interval of rest, the latter be- 
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Fig. 2. 


cannot be queted. The definition is scarcely 
more satisfactory than would be a definition 
of a ship asa means for floating bodies on 
the surface of water. In future problems I 


shall take care, when naming any mechanical 
movement, to define what I understand it to 
be, and thus avoid a varying conception as 
to signification of terms. 





Mr. Charles C. Bosworth, of West Graf- 

















between the angles d d', or it may be cut | ing the time occupied by the angle at d’, to| ton, W. Va., in an interesting communica- 
out between these angles, as shown by the | traverse the are between e and é’. 


dotted outline. 
friction rollers ¢é ©’, 
frame a. 


What shall it be called ? 


piece ¢. 


out, as indicated by the dotted outline, is it, 
If | books, and Mr. Tarbell thus suggests an in- 


or is it not a mutilated wheel ” 


not so cut out, is it or is it not a cam ? 


gear 





The piece ¢ acts against 


Mr. Tarbell also hopes that what really 


pivoted to the sliding | ‘‘ constitutes a gear movement may be fur- 
The .bone of contention is the| ther ventilated”—a hope in which I share 
If cut | heartily. The definitions of mechanical move- 


| ments are far too incomplete, as found in the 


'teresting and profitable line of discussion. 


tion, points out the analogies between the 
movements accepted as solutions, and cams 
and gear wheels. In support of his views, 
he quotes substantially the definition above 
given, and it is evident that he, as well as 
allthe rest of us, are embarrassed by our 
differing conceptions of what may be prop- 
erly included in the meaning of these terms. 





He sends several sketches illustrating mod 
fications of Mr. Powers’ solution (Fig. 
issue of Nov. 5, 1891), only one of which, 
principle, varies from that of Mr. Powe: 
and this one appears to me to be, in prin 
ple, exactly like that of Mr. Tarbell, abo 
discussed. Mr. Bosworth says he ‘‘ wou 
like to know how to reconcile these a 
parent similarities to the restrictions” giv: 
in my problem, and just where a differentia 
ing line can be drawn between a gear whe: 
and a cam, or between a disk having a pi 
or pins working against lugs, as shown | 
Mr. Powers and others, including himse! 
from a true rack-and-pinion movement, sin: 
to convert Mr. Powers’ movement into 
rack-and-pinion movement requires only 
multiplication of both pins and lugs, all o{ 
which is entirely pertinent to the inquiry 
These questions can only be answered 1}, 
more exact definitions of the movements 
and such definitions, based upon a consensus 
of the opinions of the intelligent readers o 
the AMERICAN MACHINIST, would, I think, 
be of great value. 

Evidence that there exists a confusion « 
ideas among us is also contained in a com 
munication of Mr. A. F. Mowry, of Holyoke. 
Mass. He is kind enough to approve my 
defense of the crank-and-pitman phase o/ 
the discussion, thereby tacitly admitting the 
ralidity of the position I took, that Mr. 
Powers’ solution included a crank, and that 
a crank per se was not among the prohibited 
devices; but he immediately perceives an 
analogy between the disk with a pin in its 
face to a rack and pinion, and from this it 
logically follows that there must also be an 
analogy between a crank and a rack and 
pinion. 

It appears, therefore, that what a 
mechanical movement accomplishes 
governs its classification in som 
minds more than the thing itself 
The definition of a cam quoted above. 
in my opinion, covers a crank and 
pitman nearly as well as a cam. It 
is not what these things do, but their 
construction, that, I think, should 
form the basis of the definitions. 

Mr. Mowry points out in his letter 
that an ordinary belt with a lug fast 
ened to its outer surface may be sub- 
stituted for the endless chain pro 
posed in some of the solutions. 
sprocket wheels being replaced by) 
smooth-rimmed pulleys, and I think 
this a good suggestion. Two origi 
nal solutions sent by him may have 
been misunderstood by me, but, as 
shown in his sketches, it appears to 
me that they would not cause the 
slide to move uniformly between the 
periods of rest, and this was a re 
quirement of the problem. 

Mr. J. L. Dean, of Worcester. 
Mass., sends so neat a tracing, and 
such an ingenious method of effectiny 
the desired movement, that I would 
be glad to include it among accepted 
solutions ; but it fails in one import 
ant particular. The parts that imm« 
diately move the slide (they are what 
Fairbairn calls flexible connectors) ri 
verse, and have anintermittent mov: 
ment, which was prohibited in 
striction No. 6. 

Mr. William F. Torrey, of Provi 
dence, R. I., sends a solution corre 
sponding with the solutions using th: 
endless belt or chain, differing, how 
ever, from any of the others, by 
placing one sprocket whee) below tl 
line of movement of the slide, and 
the other above it, the lug on the bel! 
being thus alternately worked off 
from the projection onthe slide. The 
~- solution is entirely correct, as regard 

ing both the requirements and the 
| restrictions. 
A solution from D. A. Carpenter, of Fort 
| Collins, Colorado, is also correct, and in con 
| formity with the conditions of the problem 
| In this solution an endless be!t or chain is 
| used, the belt, however, being crossed b 
| tween the pulleys, and the lug being attach 
| ed to the exterior surface. I can see no good 

purpose resulting from crossing the belt. 
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(nother evidence of the confusion as to 
exact definitions of movements is furnished 
in a communication from Mr. W.-H. Waite, 
of Rose Polytechnic Institute, Terre Haute, | 
Ind. He thinks there is an analogy between | 
\Mr. Powers’ movement and a crank and| 
slotted crosshead, a view which, as a slotted 
crosshead must have a slot and as there is 
no slotin Mr. Powers’ movement, is, I think, 
hardly tenable. 

As no solution to the problem offered by 
mein my last article (issue of Dec. 3, 1892) 
has come to hand, I will, unless a solution 
should yet arrive give such a solution in due 
time. 

Herewith I propound another problem, 
and in this, I think, no misunderstanding 
will occur, since no limitation is made with 
reference to mechanical devices, except as 
to the number of moving parts, 

In Fig. 2, a represents a needle supported 
in the middle. It is required to make the 
center of this needle describe the equilateral 
triangle indifferently in a circuit in either 
direction, the motion to be theoretically con- 
tinuous, and the needle in any of the points 
in the path described to remain in a position 
parallel to its position at any other point, as 
indicated in the diagram. 

RESTRICTION.—The movement is to be 
accomplished by not more than four moving 
parts or elements exclusive of the needle, 
and any known or now unknown mechani- 
cal movements may be used. 


| 
| 
| 
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A New Cutting-off Machine. 


We give with this a general and a de- 
tailed view of a cutting off machine, which 
is provided with a device by which the 
motion of the spindle is accelerated as the 
tool approaches the center of the stock, 
and the cutting speed is thus kept at about 
25 feet per minute until the tool is within 
2’ of the center. 

The means by which this is accomplished 
will be readily understood by an inspection 
of the detail view, in which D D are disks 
of iron covered with hard leather, and driven 
in opposite directions by an arrangement of 
quarter-twist belts. Between these disks is 
a smaller cast-iron disk, to which motion is 
given; by the two large disks which are 
forced upon it by the action of a spring. 
This smaller disk is moved to or from the cen- 
ter of the larger ones by a cam on the back 
tool slide, so that as the tool approaches the 
center the speed is increased. 

Motion is transmitted from the small disk 
to the spindle by a train of gears, which are 
in the ratio of 8 to 1, so that the driving 
power is ample. 

A wedge operated by a convenient lever 
is used to sepafate the large disks, thus 
stopping the machine, and allowing the tool 
slides to be placed in any position. 

As would be expected, it is found that 
this device results in a very great increase 
in capacity, and the machine cuts easily 





three square inches of stock per minute 
The accelerating device is the invention of | 

Childs, and the machine is} 
made by the Hurlburt-Rogers Machine Co., 
South Sudbury, Mass. | 
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An Electrical Fog Bell. 


Mr. Eugene 





| 
| 


The port of Ravenna, in the Adriatic, has | 
recently been provided with a fog bell, the | 
invention of the Abbé Ravaglia, and worked | 
by electricity. It the end of | 
the mole leading into the harbor, and the | 
current is conveyed to it froma battery in| 
the lighthouse about a kilometer distant. | 
‘The apparatus for striking the bell consists | 
of a magneto electric motor planted in the | 


is situated at 


bell tower, and connected to a mechanical | 


uller. When the current from the battery 


he motion of the armature is caused to turn 
a disk having pins projecting from its bor- 
der. 
ted lever as the disk revolves, and by rais- 

x one end of the lever depress the other, 
thereby pulling the bell chain and making 
the hammer strike the outer rim of the bell. 
\ rapid series of strokes is the result, and 


the loud continuous note is heard for a long 





1) 
! 
passes through the armature of the motor, | 
| 


These pins catch on the end of a piv- 


vay. The battery employed is the constant 
form of Daniell, and a galvanometer is kept 
in the circuit to show that the current is of 
proper strength. A telephone circuit also 
enables the attendant at the lighthouse to 
hear the ‘‘drone” of the motor, and thus 











JEWELERS’ ROLLS. 


know whether it is working at its proper 
speed. 
circumstances, cheaper, simpler and more 
convenient than a steam siren or a bell actu- 
ated by the waves.—London Témes. 
a 
Jewelers’ Rolls. 


Such an apparatus is, under certain 


We illustrate herewith small rolls intended 
for jewelers’, dentists’, and other similar 
work. A feature of the machine is in the 
fact that in the frame above the rolls there 
isan opening large enough to enable the 
rolls to be taken out by merely running up 
the adjusting screws. This adds very much 














to the convenience of the machine when 
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Fig. 1. 
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| by the screws, this also adding to the con- 


venience of operation. The rolls are 14’ | 
diameter, 23’ long, and rolls of any desired | 
form 
Iowa Machine Novelty and Brass Works, | 
Des Moines, Iowa. 


are furnished. The makers are the} 


- oe 
Anagent of the Hamburg-American Steam- 
ship line has been arrested for complicity in 
bringing emigrants to this country in viola- | 
tion of the contract labor law. 
——— 
A Novelty in Lighthouses. 





The stranding of the Eider on the British 
coast comes in time for a useful lesson. The 
fog had been so dense that she had failed to 
make out any of the powerful lights with 
which the Channel is provided. Some re- 
cent experiments have, however, served to 
show that the lights might have been so ar- 
The 
new method is to throw the beam vertically, 
illuminating the clouds and vapor above the 
lighthouse, instead of, or as well as, hori- 
zontally, these last beams to be quenched by 
the fog, when there is any. 

It is an illustration of an old but wise say- 
ing, that in applied science ‘‘ everything that 
is is wrong,” to note that the whole effort of 
lighthouse equipment has been to prevent 
the vertical escape of any part of the radi- 
ance as well as to concentrate it in the hori- 
zontal beam. The Eddystone light, with its 
nominal power of 5,000,000 candles, is visi- 
ble on a clear night only 174 miles. 

A mile or so of fog will absorb the most 
powerful light. But fog thins rapidly as it 
rises, and rarely attains as much as 300 feet 


ranged that she could have seen them. 


at its deepest. From the track of vessels 
buried in this cloud all but the lower part of 
a pillar of vertical rays ought to be visible. 

At the Royal Naval Exhibition now in 
progress a young Scots shipmaster, who had 
worked out in his mind the true theory of 
lighthouse illumination, had the satisfaction 
of seeing it tested practically. The rays of 
a searchlight were projected upward and 
caught different layers of cloud at eleva 
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rolls are to be changed. The crank is made 
of a flat wrought bar which is held in place 
within a socket by a set-screw, so that when 
the machine is not in use, or is to be shipped, 
the handle can be turned around and made 
to rest upon the top of the machine. Springs 
are placed between the rolls, which keep 
| them separated at all times, as far as allowed 








A New Currina-OFF MACHINE. 


tions of 1,000 yards and less. The beams 


that may bear down the barriers of official 
obstruction. Should _ this Capt. 
Robertson, of the steamship Mogador, may 
well thank his luck for a chance at fame 
which visits few even of those who have 


ensue, 


cooled their heels for years in Admiralty 
waiting rooms.—Hvrening Sun, 

~-- 
The * Welles” Surface Gauge. 


The accompanying illustration is of a new 
surface gauge, which has the standard fast- 
ened into a disk which is pivoted to an 
upward extension of the base in such a way 
that it can be inclined to any desired angle, 
and is locked in po 
sition by the clamp- 
ing screw seen at 
the right. 

The 
made with a 


standard is 
teles- 
copic slide, the out. 


er portion being 





made of hard brass, 
and with a split 
boss at the bottom, 
by which itis firmly 
clamped in place. 
The head which 
holds the needle is 
so made that, when 
the thumb-screw is 
tightened, the first 
effect 
the head tothe stan- 
dard with suflicicnt 
force to hold it firm- 
ly, after 


seat 


is to clamp 


which a 
is obtained on 
metal, 
prevents the 
tube being injured, 


solid which 


brass 





needle 


allows 


and yet 
clamped. 


the to be firmly 
Under the washer through which 
the needle passes is placed u lever, the out- 
er end of which is tapped to receive the 
small adjusting screw seen, which is sup- 
ported in an extension from the head. 

The ability to incline the standard en 
ables it to be got into places where it would 
otherwise not be possible, and to use the 
needle on jobs which overhang the platen 
of the which 


machine on they may be 


placed. The extreme height of the standard 
is 18’, and the shortest length 10’. The 
needle can, of course, be adjusted after 


everything is tightened up, and it is not 
affected by lost motion in the screw. In 
the base there are two pins fixed, the heads 
of which are seen in the engraving, and look 
like screw-heads. These are pins which are 
split for some distance from the top, to 
enable them to hold in place by friction, 
and when pushed down they project from 
the base, and enable it to be passed along 
the edge of a platen to line up the work 
sideways. The gauge is made by Fred A. 
Welles, 423 East Water street, Milwaukee, 
Wis. 
onienanan <a> = 

On one occasion in the old French war, 
the English, aided by colonial militia, were 
fort somewhere in or 


besieging a French 


near Canada. In front was a space of the 
forest leveled by a tornado, and beneath the 
fallen trunks the besiegers sought shelter 
from the sharp fire of the fort—all save one 
Like another Ethan Allen, he stood 


upon a tree elevated above the rest, returning 


man 


the enemy’s fire. His companions below hailed 
him to know if he had any bullets to spare, 
as they were out. 
you, come up here ; 
ful a minute! ’’—Argonaut, 
—mamngine 


The reply was, ‘* Hang 


you can catch a hand 





It is said that the biggest umbrella in the 
world has been made for the use of a West 
African king. The umbrella, which can be 
closed in the usual manner, is twenty-one 
feet in diameter, and is aflixed to a polished 
The 


canopy is made of India straw, and has a 


mahogany staff of the same length. 


score of straw tassels, and a border of crim 





were distinctly visible at from 34 to 50 


miles. Yet the light used wasa baby of | 
6,500 candles intensity, compared with the 
solar blaze of the 


candles. The loss of the Eider has occurred 
most opportunely for forcing the new prin- 
ciple on the public consciousness in a way 


Eddystone’s 5,000,000} When in use, the 


son satin. On the top isa pine-shaped straw 
| ornament which terminates in a gilded cone, 
umbrella is fixed in the 
ground, and under its shelter the king is 
|}able to entertain thirty guests at dinner. 
Dry Goods Chronicle, 
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LETTERS FROM PRACTICAL MEN. 


Lathe Spindle Alignment, Etc. 
Editor American Machinist : 

It may be assumed that most all machin- 
ists have had more or less experience with 
lithes which chronically and_ persistently 
bore taper. Practically, it appears to be a 
rare exception to find a lathe which will 
hore a straight hole. Many new lathes of 
standard make fail to do it. What condition 
they are in after six months’ hard usage can 
left conjecture. Lathe spindles, 
originally in perfect alignment, must, from 
necessity, wear the head journal upward and 
away from the cutting tool. While it may 
be true that these errors are a necessary evil 
to a certain extent, it seems, however, that 
ordinary precautions could be taken to cor- 
rect them as far as consistent. The Putnams 
have done a good act in their improved 
lathes, by having the tail-stock relieved 
from the shears when loosened. This pre- 
vents excessive wear, and its consequence, 
viz.: low center. I notice the taper bushing 
business is being rapidly introduced by a 
large number of machine tool concerns. I 
do not know whether they have done this at 
their own caprice, or whether the idea is 


be to 


will collect sufficient nerve to tackle the old 
man for one or not. If he does, and gets it, 
it will be found very handy, as its shape 
will readily suggest. 

Try it and save time. Two gears, as 
shown, will bring that milling machine table 
back two or three to one, by merely chang- 
ing the handle to the post desired. 

I had imagined that the returns were all 
in concerning the slotter tool bar. How- 
ever, I find another straggler seeking favor. 
I send you a sketch showing it, It is desirable 
in using slotter tools to have the tool as near 
the bottom of the bar as convenient. A set- 
screw in the bottom defeats this object— 
hence the different suggestions. 

On the same sheet I show you how to in- 
crease the capacity of a milling machine 
vise, or others of the same construction. I 
trust the divulgence of this idea will in no 
measure cause a panic among the makers of 
such chucks, but just merely to induce 
them to add a little capacity to them for the 
money invested. 

As the old-style flue hole cutter is still in 
existence, considerable time may be saved 
in filing and fitting tool to track properly 
if a block be made, as shown, so the black- 


always been a matter of surprise to me that 
those treasurers who are unsuccessful in 
managing manufacturing enterprises do not 
study the methods of those other treasurers 
who are successful. 

The position of the treasurer who is to be 
a successful manager of a manufacturing 
business is unique. He must first under- 
stand his own business, and last, but by no 
means least, he must understand that he 
doesn’t understand the business of the me- 
chanical manager, or superintendent, or 
whatever you please to call him. These few 
(wise ?) remarks are intended to be introduc- 
tory to a true story. 

There was a company, and the company 
had a treasurer—probably because Massa- 
chusetts law compelled a company to have 
not less than three owners, and this com- 
pany had only two other owners, the same 
being president and mechanical engineer re- 
spectively. I have seen a good many treas- 
urers, but have never seen one whose feet 
looked better ona desk than this one, nor 
have I ever seen one who could write as long 
a letter without making any promises; he 
understood ¢his part of a treasurer’s business 
well. He was also a treasurerly looking 





smith can forge it right down to the correct 





backed by the machine operators. I have no 
means of finding 
out except by per- 
sonal experience 
and that of others 
near me, and that 
gives a lurking 
suspicion that 
they do not per- 
form the function 
intended. It looks 
as if the brass it- 
self might be kept 
central; but what 
bothers the work- 
man is, will it 
keep the spindle 
the same? And 
he guesses not, ( 





Piston Remover 


es 





sy 
want 


radios 


Ouickh Return 


thing. We, of course, understand that it 
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7s 


man, and did the company honor in this re- 
spect; he looked very much like ‘‘ the manu- 





are kept: two fellows found hidden away 
in corners, smoking pipes—(treasurer b« 
ginning to get nervous.) Into ‘‘superintend 
ent’s” office: superintendent smoking pip 
(meerschaum) and telling funny stories t 
‘‘ mechanical engineer,” who was also smok 
ing pipe (corn cob)—{treasurer tired)! Down 


into office again: Heavens! bookkeeper: 
smoking T. D. 
Please find your own moral. GREASER. 
Babbitting Bearings. 


Editor American Machinist: 

In some of the August and Septembe: 
numbers of the AMERICAN MACHINIST your 
correspondents have given some experience 
and suggestions about babbitting bearings; 
but, as they related mainly to one kind of 
bearings only, it may be of interest to your 
readers to discuss some other methods in 
use. 

One of your correspondents had difficulty 
in getting the babbitt to run up closely t 
the shaft so it would fit without scraping 
but it is very seldom that this can be done. 
Cheap babbitt will generally make a more 
smooth and accurate bearing, because it is 
composed chiefly of lead and antimony, 
which does not require as high a tempera 
ture to melt, and does not shrink as much. 

It is sometimes 
desirable to bab 
bitt a bearing 
which is solid or 
without a cap, and 
there is no way of 
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old time-tried 

cap box, where an 

adjustment means / 
something and 
you know it ad- 
justs. Yet with 
either contrivance 
we fail to correct 
what I am trying 
to get at—that is, 
the alignment of 
spindle and how 


and longs for the | 
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Bar 


al 


| Bor 
Lathe Board 


making a good 
job of it by the 
ordinary methods. 
One method of se- 
curing the babbitt 
is to drill holes 
through the bear- 














Scheme for Pulling down Equalizers 





to keep them | 
there; that is what > 
machinists want 1 


Chuck LB. 


to know. 

I send you a sketch of a device which, no 
doubt, looks wrong in theory, but, however, 
might work better in practice. 1t is prob- 
able that this same scheme has been thought 
of many times; perhaps tried and aban- 
doned, YetI cannot get over the fact that 
something has got to be done to correct a 
very expensive practice, viz.: trying to 
bore a straight hole with a spindle out of 
line. Let the boys see the idea. If it don’t 
suit ’em, perhaps the thing will be forth- 
coming. I haven’t time to go into it any 
deeper. 

Next to boring comes the boring tool. 
Some machinists think a boring tool is too 
small an object to require much theory in 
its construction. I sha’n’t argue the point, 
but show youan outfit built upon the pyramid 


plan. There is no indecision about the action | 


of this tool. You will observe the bottom 
of the tool is perfectly straight ; the top has 
got something to hold on to, increasing in 
strength from point to tool-post. If the 
point enters the hole, we know the bottom 
will clear the whole distance; if the top is 
going to touch in the hole, it will be noticed 
at once. 

We always have a certain respect for a 
good reliable turning tool, and always ap 
preciate a decent place to keep it. I show 
you a very convenient tool board, built on 
the top story and basement plan. 

Iam not sure whether any of the boys 


wlension 


will be necessary to have a block for each 
different diameter. 

I see many pretty devices designed for 
removing piston rods from crossheads. I 
haven’t found out whether they were (as 
Edison says) simple enough for a mule to 
work or not. During the interim, however, 
the device shown, an old pin tapped out for 
a screw, will push them right out; and when 
you pull it out of the big pile in the corner 
it will be all there ready for business. 

Isuppose every roundhouse man on earth, 
if the expression conveys anything, has got- 
ten up the best spring puller, after consider- 
able experience with afew. Please add the 
one shown to the numerous and remarkable 
collection. This, like the previous instru- 
ment described, contains the mule germ 
principle. It is the helpers’ and chunkers’ 
delight ; no screws, no wrenches, safe, and 
gets there. The rod extractor I find in 
several shops. The spring puller, or equal- 


U. P. shops here; perhaps in use at other 
places. Personally I have not seen it be- 


fore. L. C. SHARP. 


Something About Treasurers, 
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Editor American Machinist : 

| I want to say a few words about treasur- 
'ers. ‘Treasurers may be roughly divided 
|into two classes—those who know their 
i} business and those who don’t; and it has 


LATHE SPINDL 


| story: 


izer puller, rather, is an old device at the! 


¢ 
/ 


E ALIGNMENT. 


facturer” in one of Puck's tariff cartoons— 
but that is neither here ner there. 

This company had a superintendent who 
understood his business; the company pros” 
pered. I can say in all seriousness that they 
had the model small shop of America, as far 
as I know, and I have seen a good many. 
There were about 150 men, and things just 
hummed, and because they hummed the 
treasurer shoved his feet up another notch 
on the desk, and presumably said to him- 
self: ‘‘See what Jam doing. What is the 
use of paying that greasy mechanic a big 
salary to boss those machine tenders out 
there; we will save that much, and the 
treasurer will be all in all!” 

Well, you know the result. Same old 
between the high-priced man’s salary and a 
low-priced man’s salary, and this was only 
about three years ago, too; and how many 
men do you suppose they employ now? Fifty- 
eight by actual count within aweek. ‘‘ Oh, 
but,” you say, ‘‘business has been quiet all 
around lately!” Just so; but let me tell 
you what happened the other day. A friend 
of the treasurer called, and requested that 
he be shown through ‘‘the works.” All 





right! They started with the basement: 
| engineer sitting on keg, smoking pipe. Into 
|japanning room: japanner smoking pipe. 
| Better luck up-stairs, guess! Up on elevator 
|—’way to top floor, where patterns, etc., 


The treasurer saved the difference | 





|tapering at one end, and about half of it 





ing to the outside, 
and countersink 
the holes, allow- 
ing the babbitt to 
run through and 
clinch, as it were, 
and if there are 
enough of the 
holes it will hold 
the babbitt; but 
it will then 
found — that 
babbitt will not 
touch the shaft 
opposite each of 
the holes, because 
7 that part of the 

babbitt could not 

shrink away from 

the shell; and at 

Sther places __ it 

does, just enough 

to cause high spots which touch the shaft. 
Better results may be obtained by heat 
ing both the bearing and the mandrel 
almost to the melting heat of babbitt, and 
then pouring and allowing all to cool to 
gether. But even this will not give good 
results, because of the difference in the co- 
efficient of expansion of the two materials. 
In work of this class it is usually not possi 
ble to hammer the babbitt in place and bore 
it te size, soa plan of broaching has been 
used with entire success. In this plan the 
babbitting is done on a slightly tapering 
mandrel, somewhat smaller than the size of 
hole wanted. This removed, and a 
smoothly polished hardened steel broach, 


be 
the 


is 


straight and of the size of hole desired, is 
forced through the hole, expanding the bab 
bitt until it fills the shell snugly, and leaving 
a very smooth true hole for a bearing. 
Good judgment and some experience will 
be needed to determine how much allow- 
ance need be made for expanding; for, if too 
much is allowed the shell may be burst, or 
there will be too much force required to get 
the broach through, and the amount of ex- 
pansion will also depend on the kirid of bab- 
bitt used. It would not be successful with 
a brittle babbitt, as it would be liable to 
crack instead of expanding. 

Engine bearings on some high class en 
gines have been fitted with turned and bored 
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shells of brass or cast-iron lined with babbitt, 
the object being to have it so the shells 
could be removed and babbitted, and re- 
bored when the babbitt was worn out. On 
account of the cost of brass, cast-iron was 
used, and it requires considerable care to 
t the babbitt secured firmly to the shells. 
ie shells are first tinned by heating them 
to the melting temperature of solder, and 
applying acid and solder, rubbing it thor- 
oughly all over the surface with a large 
soldering copper. The shells are made 
either for half or quarter boxes, and are 
babbitted at the melting heat of solder, thus 
causing it to fuse firmly to the tinned sur- 
face. Holes are drilled in the shell before 
pouring, to serve as an additional security 
in holding the babbitt, as the tin does not 
unite very well with some kinds of cast- 
iron. Cast-iron boxes lined in this way 
have been successfully used in engine con- 
necting rods instead of brass or bronze. 
Cast-iron for this purpose has one serious 
disadvantage—when used on_ high-speed 
journals it does not conduct the heat away 
and diffuse it as rapidly as brass does. 

About all the best high-speed engines 
have babbitted brasses on the crank-pins, 
and these are prepared by boring the brasses 
to a size to allow the proper thickness of 
babbitt, after which they are tinned on the 
bore in the same manner as cast-iron shells, 
and are poured while at the melting heat of 
solder, the babbitt adhering very firmly to 
the brass. As a matter of precaution, 
some drill holes or plane shallow grooves 
across, to prevent the babbitt turning, but 
this is not necessary if proper care is taken 
in doing the job, for the babbitt unites so 
firmly with the brass that it cannot be sepa- 
rated without melting. No hammering of 
the babbitt is needed when it is soldered to 
the box, as that prevents it from contract- 
ing. 

A large bearing should not be hammered 
with a light hammer, as it may only stretch 
the surface, and, after boring, it may be 
loose in the bearing. The most effective 
way is to use a broadly rounded set with a 
sledge, which will force the metal firmly to 
a seating. 

In babbitting plain, flat surfaces, like a 
crosshead bearing, hammering does not do 
any good, usually, and it is best to depend 
on liberal sized tapering dovetailed grooves 


re 


for holding. 

A considerable reform could be accom- 
plished in the tools commonly used in doing 
babbitting, for I have noted that nearly all 
such appliances are mere makeshifts gotten 
up by the man who is doing the job, and 
generally thrown aside, to be lost before 
wanted again. A great saving in time and 
much better work could be done by pro- 
viding well-designed jigs for holding the 
mandrel and the piece operated on. I know 
of a jig made for babbitting crosshead slides 
having saved over half the time usually con 
sumed on the job, besides producing more 
work. Also a jig for babbitting 
.pillow block bearings was a most satisfac- 
tory and economical appliance. 


accurate 
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Graduations on Taper Attachments, 
Editor American Machinist : 

In your issue of November 26 Mr. Colvin 
tells of a 4’ steel rule having a variation of 
s; between the first 4’° and the last 4” 
On if 

You would not advise any one to trust that 
rule much, or to set by it on any job that 
must come within ,; of an inch. 

In your answerto J. R., No. 505, second 
division, youtold him you would set by the 
graduations on the taper attachment. 

f you had a hole one foot long, 3” taper, to 
bore, and had to fit a piece to it reasonably 
good, without ‘‘cut and try,” when you 
cume to putting them together you would 
Wish that Mr. Colvin had got that rule and 
sent it to you, and you had used it, instead of 
the graduations on the taper attachment. 

I have much respect for the AMERICAN 
Macutnist, and place confidence in the an- 
Swers given, and so feel sure your answer 
Was not based on personal observation, or it 


There are several things very bad about 
these graduations : 

The faults may be common to all other 
makes of lathes with taper attachments, 
but I have not had experience with any 
other. 


lathes, and the graduations are useful to 
help to get to the same place more than 
once, but are far from telling the taperto 
the foot. 

If both sides of zero show the same 
amount of taper per foot it would not be so 
bad; but they do not, and the difference is 
quite an amount for such work. 

I will try to show what I find to be the 
trouble. 

The graduations of the taper attachment 
are on a circle, the center of which is the 


point on which the attachment swings in 
setting to cut a taper. 

Now suppose the attachment was far 
enough from the lathe bed to admit of be- 
ing turned at right angle to the bed and at- 
tached to the tool-post carriage; the only 
motion of the carriage would be in and 
out. 

If we move it so it will be 55 of an inch 
away from this at 6” from center of attach- 
ment, we get a taper of 384 feet to 1 foot of 
travel—quite a taper! 

If we set so asto stand ,',"’ from parallel, 
6’ from center, we get a taper of 4’ to the 
foot, sgiaq part of what we had first—a 
slight difference with graduations of the 
same length. 

It may be said no lathe can cut any such 
taper as the first. Of course not; but we 
do cut tapers of 14” in 2” of travel, and 
the same trouble is found, only in a less 
degree. 

If graduations are in a circle they 
must vary in distance apart to express 
the taper per foot. 

The degrees on a compound rest will 
show my meaning. 

If the taper is found for 1°, and 10 
times that taper is wanted, 10° will not 


curately find the taper from the degrees. 

Perhaps it is within the range of 
mathematics to give figures to represent 
what it will be, but they would be in 
such shape as to be of no use to the 
workman. 

If the graduations started on a line 
that was at right angle to the bed, if 
they pointed to the center and the gauge 
piece did the same, equal spacing would 
be right. 

If the graduations are on a circle they 
must be unequally spaced to show the 
taper. 

Perhaps some one acquainted with all the 
different methods of graduating can tell us 
whether either of these ways is within the 
range of any of them. 

The other defect of the present system 
is that the sides do not give the same taper. 
If zero was the same distance from the 
ways that the center of the attachment is, 
a given motion on either side of it would 
represent the same taper. 

Or if both ends of the attachment were 
graduated alike on one side of zero and the 
same side of the attachment, the same result 
would be reached. 

We can’t get along without the taper at- 
tachment—it is a great improvement over 
swinging the head-stock or pushing over 
the tail-stock, but I can’t figure tapers from 





would have been different. 


Very accurate work can be done on these | 


GRADUATIONS FOR TAPER ATTACHMENTS. D 


off my hat to any one who can, if he ham- 
mers out a living running a lathe and using 
one. TAPER JOINT. 

[The answer referred to by our corre- 
spondént was written by a mechanic who 
has had considerable experience in the use of 
| the taper attachment, though not on the par- 
| ticular make of lathe referred to in the ques- 
| tion. 

Slate taper attachments are not usually 
graduated, norintended to be used for tapers 
| greater than 2” to the foot, and it is my be- 

lief that when tapers greater than this areto 
| be turned or bored, some other plan should 
| be resorted to, not because the taper attach- 
| ment could not be graduated for greater 
tapers, but because a greater taper imposes 
upon the carriage a greater cramping strain 
than is advisable under ordinary circum- 

stances. Within these limits 
-4 some taper attachments, at 
| least, are reasonably true to 
| 








the graduations, accurate, 
at least, within the limits 
naturally expected in such 
work ; for we should not ex- 
] pect any graduations, even 
if theoretically correct, to 
give accurate fits without 
any of the ‘‘cut and try” 


~ : 
eg ae ON process. 


= The angle to set a com- 
‘ pound rest to for boring or 
turning a given taper per 
inch is easily found, and it 
can be done by any mechanic understanding 
the ordinary rules of arithmetic. The rule 
for it is given in the answer to Question 395, 
issue of October 24, 1889. 

It is to be remembered that any errors 
made in setting either the taper attachment 
or the compound rest are doubled upon the 
work when a given taper per foot is required, 
and this adds to the difficulty. It would 
undoubtedly tend toward greater accuracy 
if manufacturers in graduating taper at- 
tachments would pay attention to this mat- 
ter, instead of simply making the spaces 
equal and calling it right. 

When the graduations are not properly 
put on, the lathesman may correct them by 
rigging up a device arranged on the princi- 
ple set forth by the accompanying diagram, 
in which (represents the center of the taper 








do, and I do not know any way to ac-  ; 





the graduations on ours, and feel like taking 


attachment, (’ A the center line of the bar, 
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AN INSULATED TROLLEY CONDUCTOR. 


the arc A Btheend of the bar, and the line 
AD a scale placed at right angles to the 
center line, or tangent to the end of the bar 
at the zero point. Equal divisions being 
marked on this scale, a straight-edge with 
one end kept at C, whileit is placed success 

ively over the divisions on scale A J, will 
cross the arc AB at the proper points for 
the divisions. ‘To be correct, all Slate taper 
attachments should be graduated on this 
principle.—F. J. M.| 

Some Information About Patents, 
Editor American Machinist : 

The Commissioner of Patents has recently 
rendered a decision of considerable interest 
to inventors. It is found in Vol. 57 of the 
Official Gazette, page 692, ex parte Draw 
baugh, and is to the effect that if, after an 
inventor has perfected his invention, he de 
lays for several years to make application for | 


patent, and, for more than two years before 
he does make such application, some other 
person puts that invention into public use, 
even though it be without the knowledge of 
the first inventor, the first inventor cannot 
obtain a patent. Until a few years ago it 
was generally understood that the unauthor- 
ized or surreptitious use of an invention for 
two years or more before the true inventor 
filed his application could not prevent his 
obtaining a valid patent. 

Then came the Supreme Court, deciding 
that it made no difference whether the in- 
ventor authorized the use or not; if that use 
continued for two years before he applied 
for a patent, his patent, if granted, would 
be void. Still there was some ground for 
supposing that a fraudulent use for two 
years before application would not defeat a 
patent. Now, however, the Commissioner of 
Patents has decided that any use for two 
years, fraudulent or other, will prevent the 
granting of the patent if the fact becomes 
known. This is additional reason for dili- 
gence in applying for a patent after one has 
perfected his idea. 

D. WALTER Brown. 
m7 - 
An Insulated Trolley Conductor. 





Where high tension electric currents are 
to be carried over wires for the purpose of 
lighting, or for running stationary motors, 
it is, of course, possible to effectually insu 
late them and reduce the danger of fires and 
other casualties to a minimum; but where 
the current is to be delivered to a trolley 
which passes along the conductor, as in the 
case of street cars, this has heretofore been 
found to be impossible, with the result that 
accidents have happened, not only from di 
rect contact with the trolley wires them 
selves, but from contact with other 
wires which have in some way come into 
contact with them, and thus diverted a part 
or the whole of the current. 

The accompanying illustration is of a de- 
vice recently patented by Mr. Charles E. 
Sargent, of Chicago, Il., the object of which 
is to do away with this danger by making 
the conductor of such form that nothing but 
the trolley can come into contact with it. 
In the illustration C is the trolley wheel, 
and A is the conductor, which is first formed 
into a flat sheet or strip, covered with insu 
lating material 2, and then bent into the 
form shown, the result being that nothing 
can come into contact with the conductor 
unless it be of the form of the trolley wheel, 
and another wire falling across it is effectu 
ally insulated from it. The spools / Fare 
also made from insulating material, so that 
the motor-man in placing the wheel is in no 
danger, since no current can be taken until 
the wheel is properly in place, the spools /’ 
F’ coming into contact with the edges + d, 
unless the wheel is properly placed. Such 
a conductor ought to be produced at a 
reasonable cost, and, asit seems well adapted 
to do away with a large share of the danger 
attending the transmission of electricity, it 
seems worthy of attention on the part of 
those interested. 


also 


lle 

The Chicago Elevated Terminal Railway 
proposes to build one of the largest and 
handsomest stations in the world. It is this 
railway that is to provide an elevated en- 
trance to Chicago for the Atchison, Topeka 
& Santa Fe. The plans call for a main 
passenger station (to be located at Twelfth 
and State streets), 350 feet long and 8 stories 
high above the level of the tracks, or about 
94 stories in all. The train shed is to be 
1,000 feet long and to have 14 tracks. At 
convenient points along the road eight- 
story warehouses are to be erected. Each 
will be provided with two elevators, on 
which wagons and teams will be hoisted and 
let down. The freight warehouses wil) also 
be provided with elevators for lifting freight 
cars. Hydraulic power will be used. The 
station and freight houses are to be built 





very much on the plan of those belonging to 
the Philadelphia & Reading Railroad at 
Philadelphia and of the Pennsylvania at 
Jersey City, but ona more imposing scale, 
—KHvening Post, 
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It can, we think, be clearly shown that 


|'machinery, even though it does automati- 


| ple, but, 


| ahead 
| tending in the opposite direction. 
| believe to be true of all workingmen; 





cally what has been previously done by 
hand, does not work injury to working peo- 
on the contrary, benefits them and 
enables them to keep a little 
other forces which always 
This we 
but it 
must, we think, be especially true of 
chinists, who are, and of necessity must be 
employed in the making of the machinery 
which is apparently to displace, but really 
opens up new fields of labor. 

It was, therefore, with some surprise that 
we listened recently to the experience of a 
machinist who is introducing a new lathe 
tool of his invention. He said that in some 
shops the tool was objected to by the work- 
men because it saved work. We believe 
that there are very few American machinists 
who entertain any such sentiments with re- 
gard to new improvements. The vast ma- 
jority of them welcome any improvement 
which facilitates their work, and would re 
gret to take any backward step. It would 
scem as though the men who are employed 
in producing improved machinery should be 
the last ones on earth to object to its use, for 
their employment depends directly upon 
the employment of such machinery: It hap- 
pens that the same man who is introducing 
this improved tool mentioned above, built 
the first few experimental machines of what 
is now becoming the standard machine for 
canceling postage stamps upon letters in 
the post-oflices. This work has until recent- 
ly been done entirely by hand, and in a very 
inferior manner compared to machine work 


constantly 


of are 


ma- 


But suppose that the men who have been 
doing this canceling should object to the 
employment of the machines for the work, 
and should succeed in getting their way 
about it ; would this not be a direct blow at 
the machinists’ business’ The fact is that 
such monotonous and unskilled work asletter 
stamping ought not to be done by men who 
have reasoning faculties which they can ap- 
ply and make use of in earning a living; and 
much the same can be said of any operation 
which can be performed by machinery. In 
other words, anything which can be done by 
automatic machinery is necessarily a mo- 
votonous employment, which, when once 
learned, is simply a repetition of the same 
thing hour after hour and Gay after day, and 
its accomplishment by machinery sets free, 
and, in fact, forces men to seek employments 
in which there is some use for brains and the 
exercise of discretion and judgment, for 
which in the main they will receive pay ac- 
cordingly. For it is to be remembered that 
machines can never be made to think, and 
there will always be plenty of work to do by 
those who can think to some purpose, or, in 
other words, apply their brains to the per- 
formance of operations which machines, 
having no brains, can never perform, 

The molding machines which are coming 
into use in foundries, for instance, will never 
do any work except that the simpler 
kinds and pieces which are made in great 


of 


numbers exactly alike. All the higher 
class of work in the molders’ trade will be 


done by intelligent and skilled molders, just 
as it is now done, while those men who are 
content have no ambition above 
making brake shoes or grate bars, day in and 
day out, will be forced into higher grades of 
work, in which they can take more interest 
and for which they will recetve better pay, 
while the cheapening of machinery, result 
ing from the cheaper production of the com- 
moner grades of work by the machines, will 
tend directly to the more extended use of 
machinery and to the still greater demand 
for the skilled molder’s services. 
oe 
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ports to be a portable fire engine which con- 
sists of a small four-wheeled truck,on the plat- 
form of which there is an electric motor and 
acentrifugal pump. The suction pipe for 
this pump enters the case at the periphery, 
while the delivery pipe comes from the cen- 
ter. In another place is a picture of a small 
ice cream freezer, driven by a motor, and 
the train of gears by which motion is trans- 
mitted is a wonder, the high speed gearing 
next the motor being capable of transmitting 
at least fifty times as much power as the 
bevel gears which are attached directly to 
the freezer. 

Your true electrician, however, despises 
such details of engineering as would be in- 
volved in getting these things somewhere 
near right, while on the other hand too many 
mechanical engineers, perhaps, who see such 
performances by electricians, conclude that 
all claims made by such men for electricity 
are to be regarded with suspicion. 

The fact is, however, it seems to us, that 
this incident and many others that might 
be given, show simply that when the elec 
trician has gone so far as to produce the 
dynamo, which, when driven at a certain 
speed, will give him the current required, 
or the motor, which, when supplied with a 
certain current, will revolve its shaft and de- 
velop a certain number of foot-pounds of 
energy per minute, he has gone as far as he 
can go unless he is something more than an 
electrician, and as far as he ought to attempt 
to go without special training in machine 
design; in other words, without being more 
or less of a mechanical engineer. We do not 
doubt that the writer of the article in the 
Electrical World is a good electrician, and 
could be depended upon to tell us just what 
a motor might be expected to do in the 
situations referred to, so far as furnishing 
power is concerned; but what mechanic, 
after seeing his pictures, would be willing 
to take bis estimates as to what the com- 
bination of a motor and a centrifugal pump, 
ice cream freezer, or any other piece of ma- 
chinery would do ? 

When all the electricians have learned that 
there are limits to the science of electrical 
engineering, that there isa great deal to be 
learned in purely mechanical engineering, 
and that no man can understand anything of 
the latter science simply by intuition or as 
the result of some study and practice with 
dynamos, wires, etc., it will be easier for 
electrical and mechanical engineers to work 
together to some purpose and for the good 
of both. 

; Saas 

When a brakeman fails to ‘‘ go back” to 
protect his train, and an accident results 
from his failure, we all hear of it, but we 
are not so apt to hear of the many cases in 
which they do go back in the face of diffi- 
culties of considerable magnitude. A brake 
man, name is given as M. §. Cole, 
went back fromaC., H. & D. train, near Day- 
ton, Ohio, recently, during the intensely cold 
weather, and beld his position on the track 
until so badly frozen that his life is despaired 
of, and at least he will both his feet. 
Such a man is a real hero, 


whose 


lose 
a 

Boston merchants take a sensible view in 
their request that the government return to 
the issue of fractional currency. One firm 
says it receives often as much as $50 a day 
in the way of postage stamps, and that it is 
impracticable to get rid of this amount. 
There is but little doubt that it was a mis- 
take to discontinue the issuing of fractional 
currency, as it was an undoubted con- 
venience in the way of transmitting small 
sums of money. 

A 

The recent cold weather froze the water 
in a tank at the works of the Singer Com- 
pany at Elizabeth, the tank and 
flooding some of the departments of the 
practice calls for a 
pipe in such tanks as are exposed to freez- 
ing temperatures, and its use during extra 
cold weather. 


bursting 


factory. Good steam 


a <> — 
It seems to be a bad year for bridge 
schemes. The Senate Committee on Com- 


For instance, there is what pur-| merce reported adversely upon the bill grant, 








ing the New York & New Jersey Bridge Com 
pany permission to build a bridge across th. 
Hudson River. There may be something ij 
the bill that is objectionable, but there ough 
to be nothing put in the way of a company 

bridging the Hudson River at any point 
provided it is done so as not seriously t 
impede navigation. 

-: 

Mr. James E. Greensmith, who for sever: 
years past has been chief draftsman an 
engineer for the Pond Machine Tool Work 
at Plainfield, N J., will leave in a few day 
to become general manager of the Portlan: 
Works, Portland, Maine. The Portlan 
Works employs about 500 men on genera 
machine work, and the new position is 
distinct advance for Mr. Greensmith. 
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Literary Notes. 
MACHINERY PATTERN MAKING. Containing 
full size Profiles of Gear ‘leeth and fine en 


gravings on full page Plates, illustrating Man 
ner of Constructing Numerous and Important 
Patterns and Core Boxes. By P. S. Dingey, 
Practical Pattern Maker and Mechanical Drafts 
man. 


The practical experience of the author 
has enabled him to treat the subject of pat 
tern making in a thorough practical manner 
Although the elementary part of the busi 
ness has been omitted, and no cast-iron rules 
as to the methods of doing work have been 
laid down, the suggestions which are given 
and the discussion of methods will convey 
much valuable information and useful hints 
to the beginner, as well as to those advanced 
in the business. The author does not at- 
tempt to teach pattern making, as this, in 
his opinion, can never be done through a 


book; but his notes relating to the pattern 
maker and his trade; position, size and re- 


quirements of the pattern shop; marking 
and recording patterns, followed by the de 
scription of methods of doing work, cannot 
fail to be instructive. The book also con- 
tains a table of diameters of wheels at the 
pitch circle from 11 to 300 teeth; tables of 
weight of cast-iron of various forms, such 
as balls, pipes, etc., and ether useful tables. 
The end of the book is devoted to the illus- 
tration of a number of teeth, laid out, full 
size, from one inch pitch to three inches, ad- 
vancing by quarter inches. There are four- 
teen separate teeth in each pitch, suitable for 
gears having from fourteen to eight hundred 
teeth; they have been laid out from Prof. 

Robinson’s Template Odontograph, and are 

interchangeable, These illustrations will be 

a great aid in laying out ordinary gears, and 

with their use much time and labor can be 

saved. 

Much of the matter was written originally 
for the AMERICAN MACHINIST; this with 
the additional matter and other valuable 
items, will undoubtedly be of interest to pat- 
tern makers and those of the machinery 
business generally. The book is published 
by John Wiley & Sons, 58 East Tenth street, 
New York. Price, $2.00. 

MODERN PRACTICE OF THE ELECTRIC 
GRAPH. A Technical Hand book for Electr 
clans, Managers, and Operators. With 185 illus- 
trations By Leonard Pope, Past President of 
the American Institute of Electrical Engineers ; 
Member of the Institution of Electrical Engi- 


neers (London). Fourteenth Edition, Re-written 
and Enlarged. 


This is an important and comprehensive 
treatise on the Modern Practice of the Elec- 
tric Telegraph. It is written recog- 
nized authority, who states the subject ina 
manner, It treats on the 
fundamental principles, nature of electricity, 
sources of electricity, theory of quantitative 
electrical measurements, the laws and condi- 
tions of electrical action, the laws of electro- 
magnetism, telegraph circuits, equipment of 
American telegraph lines, testing telegraph 
lines, and concludes with hints to learners. 
The work is eminently practical, and is not 
only suitable for the advanced student, but it 
isan excellent book for a beginner. It treats 
of the details of modern construction, gives 
data and tables, the whole forming a mine 
of information and a book of reference. We 
do not hesitate to recommend it ; its value 
to those who are in any way interested in 
this subject cannot be over-estimated. The 
book is published by D. Van Nostrand Com- 
pany, 23 Murray 
| Street, New York. 
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We have received a copy of the Engineers’ 
List, published by Geo. I. Roberts & Bros., 
(71-473 Fourth avenue, New York. Mr. T. 
G. Oakes, ef Jenkins Brothers, 71 Jobn 
street, New York, is, we believe, largely in- 
strumental in the “‘ getting up” of this 
publication. It is, as we understand, to be 
issued as a monthly, and the first number 
ndicates that it will be of assured value to 
ngineers and mechanics. 

A letter to the publishers will find the 
terms upon which it will be supplied. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 











(46) J. M., ——, asks: What is ‘‘train 
oil,’ mentioned in your issue of Oct. 29 as 
part of a Swiss method of hardening tools? 
A.—Oil obtained from the blubber of whales 
by boiling. 


(47) J. R. E., New Haven, Conn., writes: 
Can you give me a mixture for hard pat- 
tern metal for small castings ? A.—White 
metal is frequently used, and many mold- 
ers prefer cast-iron. We prefer to use hard 
rubber. 

(48) J. S., Little Rock. Ark., writes: 
Please name some good publication on gen- 
eral blacksmithing and give the address of 
the publishers. A.—‘‘ Practical Black- 
smithing,” by M. T. Richardson, editor of 
the Blacksmith and Wheelwright, New York. 


(49) T. E. C., , asks: Can you inform 
me of some dissolvent for common “ half- 
and-half ” solder that will not attack steel 
when present in the bath? A.—We do not 
know of anything that would answer this 
purpose. Perhaps some of our readers may 
know of something. 


(50) H. H., Philadelphia, Pa., writes: I 
have charge of an engine with a cylinder 8 
inches diameter; stroke, 10 inches; boiler 
pressure per gauge, 60 pounds; revolutions, 
150 per minute. I use about 1 pint of cylin- 
der oil per day, running from 7 A.M. to 6 
Pp. M., Without stopping at noon-time. Do 
you think that quantity is sufficient ? A.— 
Yes; it is about the usual quantity used for 
this size of engine. 2 What would you 
estimate the horse-power of this engine to 
be? A.—About 11 horse-power. 


(51) M. B. R., Bay City, Mich., writes: 
We would like to get a little information 
from you in regard to figuring on the weight 
of marine boilers. When we do so, we 
figure all the plates, 1ivets, and all material 
it takes to make it. About what per cent. 
is taken away from that by punching holes, 
chipping, etc., to make the net weight when 
finished ? A.—Norule can be given to com- 
pute the per cent. of iron lost in building 
boilers. Some forms of boilers require a 
greater number of sheets and involve a 
greater waste than other forms of boilers 
of the same weight. It will be evident that, 
as the number of plates increase for a given 
weight of boiler, the percentage of waste 
will also increase. Hence the loss will de- 
pend on the general design and construction 
of the boiler. 


(52) W. F. W., Auburn, N. Y., writes: 
In most boilers, when under a good head of 
steam, the water rises in the glass, especially 
when the engine is started up. Now what 
I wish to know is, from where does the 
water rise? Does it rise from the bottom? 
Or does it swell or expand in bulk? Or is 
there a space between the water and steam 
at a point below the glass? It seems to me 
that there is a dangerous spot somewhere in 
such boilers. I have not found a man that 
knew where the water came from. A.— 
You can easily satisfy yourself on this point 
by trying a simple experiment. Take a 
glass tube closed at one end, or test tube, 
and fill about one-half of it with water, and 
hold it over a gas flame. As the water 
begins to boil, bubbles of vapor w.1l rise to 
the surface of the water ; these bubbles re- 
quire space, and consequently raise the 
water level. This is exactly what occurs 
in a boiler when crowded; the steam 
bubbles formed at the bottom require space 
and raise the water level, and carry some 
of the water upwards. 


(53) J. B. R., New Castle, N. B., writes: 
I am fitting up an old boiler ; its shell is 16 
feet long, 4 feet diameter; 109 two-inch 
tubes, 16 feet long ; fire box, 4 feet 3 inches 
long, 3 feet 4 inches wide, and 4 feet 6 
inches high ; stay bolts through the sides of 





fire box, 44 inches between centers; shell 
and fire box are made of & iron, with single- 
riveted girt seams and double-riveted longi- 
tudinal seams. Pipe for safety valve is 3 
inches diameter ; safety valve, 3} inches di- 
ameter, with cross for stem of valve. 1. Is 
the safety valve large enough? A.—Yes; 
the seat should have an angle of inclination 
of 45 degrees to the center line of axis. 2. 
What pressure can I carry on this boiler ? 
A.—If all the plates are sound, well stayed, 
and the rivets and their pitch in the seams 
properly proportioned, you may carry a pres- 
sure of 78 pounds persquare inch. 3. What is 
the horse power of this boiler? .A.—The 
horse-power of a boiler is a very indefinite 
term ; but following the usual rating, by al- 
lowing 15 square feet of heating surface per 
horse-power, we should rate it at 60 horse- 
power. 


(54) E. G. S., Columbia, Pa., asks: What 
is the proper mixture or composition gener- 
ally used in hektographs ? A.—The compo- 
sition is made from the best gelatine and 
glycerine. One ounce of gelatine is soaked 
over night in cold water and inthe morning 
the water is poured off, leaving the swelled 
gelatine. Six and one-half fluid ounces of 
glycerine are now heated to about 200 de 
grees Fah , on a water bath preferable, and 
the gelatine is added thereto. The heating 
is continued for several hours. This oper- 
ates to expel the water and to give a clear 
glycerine solution of gelatine. The compo- 
sition is then poured into a tray, which must 
be perfectly level in order to obtain a sur- 
face nearly even with the edge. It is then 
covered so as to keep off the dust. The 
cover, of course, must pot come in contact 
with the smooth surface. In six hours it 
will be ready for use. The original copy 
that is to be reproduced is made upon ordi- 
nary paper in aniline ink. One formula for 
the ink reads as follows: Aniline violet or 
blue (2 R B or 8 B), 1 0z.; hot water, 7 fluid 
0z.; dissolve. After cooling, add alcohol, 1 
fluid oz.; and glycerine, } fluid oz.; a few 
drops of ether and a drop of carbolic acid. 
Keep in a corked bottle. The writing is 
executed with an ordinary steel pen. The 
lines should be rather heavy, so as to show a 
greenish color by reflected light. The sur- 
face of the pad is slightly moistened with a 
wet sponge, and is allowed to become nearly 
dry. The paper is then laid upon it and 
smoothed down. This is best done by plac- 
ing a second sheet over it and rubbing this 
with the hand. No air bubbles must remain 
between the copy and the tablet, and the 
paper must not be shifted. It is allowed to 
remain for a minute or less and is then raised 
by one corner and stripped from the gelatine 
surface. It will have left the reverse copy 
of its inscription perfectly reproduced upon 
the tablet. At once a piece of ordinary writ- 
ing paper of the desired size and quality is 
laid upon the tablet, smoothed down and 
stripped off, when it be found to have taken 
with it a complete copy of the inscription or 
wriling ; this is repeated over and over 
again with other sheets of paper, until the 
ink on the pad is exhausted. Fifty or more 
copies can be thus obtained. As soon as the 
work is completed, the remains of the ink 
should be washed off with a moist sponge, 
and the tablet, after drying a little, will be 
ready for a second operation. For other 1e- 
ceipts of the compound for hektographs and 
different inks, see ‘‘ Rubber Hand Stamps 
and the Manipulation of India Rubber,” by 
T. O’Conor Sloane, from which book the 
above has been taken. 


(55) W. E. P., New York, writes : I would 
like you to explain how to compute the 
horse-power of a non-condensing engine, and 
also of a condensing engine, when the boiler 
pressure, piston speed, the cut-off and the 
clearance are given. Also explain how to 
find the terminal pressure in the cylinder. I 
have books on the subject, but I do not un- 
derstand it, and in some cases no account is 
taken of the clearance. I know of no other 
who can explain this to me, so I must fall 





back to the privilege of your paper. A.— 
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Let DH F G H represent an ideal card, 
BC the stroke of the eagine, G F' the dis 
tance from the beginning of the stroke to 
the point of cut-off, and A BJ G the clear- 
ance in per cent. of the piston displacement; 
if this is 7 per cent., then A B will be 7 per 
cent. of the stroke B C. In making close 
computations of the horse-power of any en- 
gine, the absolute steam pressures should be 
taken ; by absolute steam pressure is meant 
the pressure as indicated by the steam gauge 
plus the atmospheric pressure. The latter is 
usually taken at 14.7 pounds, but frequently, 
for convenience, it is taken at 15 pounds. To 





show how the horse-power of an engine can 





be found according to the conditions stated, 
we will take the following example: Di- 
ameter of cylinder, 18 inches; stroke, 24 
inches ; initial steam pressure by the gauge, 
69 pounds; steam to be cut off at half stroke; 
clearance, 7 per cent.; number of revolu- 
tions per minute, 120; find the horse-power 
when the engine is working as a non-con- 
densing, and also as a condensing engine. 
The absolute initial steam pressure in the 
cylinder is 69 + 15 = 84 pounds. The first 
step will be to find the ratio of expansion. If 
the clearance is not taken into account, then 
we would simply divide the length of stroke 
B Cby distance G F'up to the point of cut- 
off, and this would give us a quotient of 2 
for the ratio of expansion. But we are to 
take the clearance into account; hence, to 
obtain the ratio of expansion under these 
conditions we must divide A C by / #. Now, 
the clearance is given at 7 per cent. of the 
piston displacement; therefore A B will be 
7 per cent. of B C; but BC represents the 
stroke of 24 inches, consequently the length 
of A Bwill be 24 x .07 = 1.68 inches, and 
the distance from A to C will be 24 + 1.68 
= 25.68 inches. JG is equalto A B, and G 
F’ represents one-half of the stroke, because 
steam is cut off at half stroke, hence the dis- 
tance from / to F’ will be 12 + 1.68 = 13.68 
inches ; and the ratio of expansion will be 
Y or a 
A ¢ sis 25 68 =| 87. 
IF 13.68 
find ina simpler way. Let B C'represent 1. 
then A B will be .07, G@ F will be .5, and J 
G .07. Let the ratio of expansion be de- 
noted by 7, then we have 


This result we can 


1+ 07 1.07 7 
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as before. Our next step will be to find the 
mean absolute driving pressure throughout 
the stroke in pounds per square inch. To 
compute this, we must first find the hyper- 
bolic logarithm of the number of expansions. 
This is easily found by referring to a table of 
hyperbolic logarithms,or by multiplying the 
common logarithm of the number by 
2 302585, usually by 2.3. The ratio or num- 
ber of expansions we have found to be 1.87; 
the hyperbolic logarithm of this number is 
.625. 'To compute the mean pressure, add 1 
to 625, which gives us 1.625; multiply this 
by the absolute initial steam pressure, 1.625 
xX 84 = 136.5; divide this by the ratio of 
186 5 


expansion = 
1.87 


= 72.99, say 73 pounds for 
the mean absolute pressure from Ato C. We 
have already shown that the length of A C 
may be taken as 1.07, and A Bas .07. Now 
multiplying the mean pressure (73 pounds) by 
A CU, and multiplying A B by the initial 
pressure (84 pounds), and subtracting the 
latter product from the former, we obtain 
the mean absolute driving pressure through- 
out the stroke B C per square inch. Thus: 
(73 & 1.07) — (84 * .07) = 72.2% 
pounds for the mean absolute pressure 
throughout the stroke BC. This pressure 
is opposed by a mean back pressure; hence, 
subtracting the latter from the former, we 
obtain the mean effective pressure for per- 
forming work. For non condensing engines 
the back pressure ranges from 15 to 25 pounds 
absolute; for a mean value we may adopt 17 
pounds ; hence for the mean effective press- 
ure when the engine is working non-con- 
densing we have 72.23 — 17 = 55.23 pounds. 
Now the horse-power is easily found by the 
familiar formula : 
- Px Ex Ax PH 
33,000 
in which //denotes the horse-power, P the 
mean effective pressure in pounds per square 
inch of piston, “4 the length of stroke in 
feet, A the area of piston in square inches, 
N the number of strokes per minute, which is 
equal to twice the number of revolutions per 
minute. Substituting for the symbols in 
formula (1) their values, we have, 
H -- 99-28. XK 2 XK 2AAT XK 240, 
33,000 
which gives us 204.4 horse-power when the 
engine 1s working non-condensing. In con- 
densing, the back pressure ranges from 2 to 
5 pounds absolute ; let us adopt the latter; 
then the mean effective pressure in this case 
will be 72.238 — 5 = 67.23 pounds pressure 
for performing works. Applying formula 
(1) we have 
HW 67.23 K 2 XK 254.47 x 240 
33,000 
which gives 248.8 horse-power for a con 
densing engine. 2. To find the terminal 
pressure: Assuming Mariotte’s law to be 
true for the expansion of steam, divide the 
length of / #’ by the length of A C, and 
multiply the quotient by the absolute initial 
steam pressure; the product will be absolute 
terminal pressure. In our example we know 
that J F = .57 and A C = 1.07, in which BC 
is assumed to represent 1. Hence we have 
OT 
1.07 
absolute; subtracting from this the atmos 
pheric pressure, we have 44.52 — 15 
terminal gauge pressure. ‘This holds true 
only when the exhaust valve opens at the 


(1) 


= .53, and 84 x .53 44.52 pounds 





end of the stroke. 








Transvent Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
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Grant's new 1892 Gear Book. See page 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link Belt Engineering Co., Philadelphia and N.Y 

Shafting Straighteners. J. H.Wells, Tampa, Fla. 

Ideal Drawing Stands. W.S. Rogers, Troy, N. Y 

Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct 
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** Bradley's Power Hammers, the best in 
world.” 20 sizes. Bradley & Co., Syracuse, N. 

Gage Tool Co.'s Self Setting Plane does more and 
better work in less time. Ontrial. Vineland, N. J. 


The Improved Justice Hammer. Williams,White 
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For Foundrymen’'s Metallic Pattern Letters and 
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Manning, Maxwell & Moore, 111 Liberty St., N. 
Selden Packing for stuffing-box, with or without 

rubber core. Randolph Brandt,38 Cortlandt St.,N.Y. 
S. A. Smith, 23 South Canal Street, Chicago, Tl. 

agent for Holbrook’s Raw Hide Blanks for Gears. 

Our Automatic Gear Cutting Machine will increase 
production 50%. The Superior Mach.Wks.,Clev’d,Q, 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, % 
S. Canal St., Chicago, Western Agent. 
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Drill, address the M. ¢ 
son St., Chicago, HL. 

Save small iron from foundry refuse. It pays 
Use the Woodruff Pat. Separating Machine, Audu 
bon Machine Works, New Haven, Conn. 
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95 illustrations. Price, $1.25 postpaid. E. & F. N 
Spon, 12 Cortlandt St., N. Y. 

Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases. 
31 Nassau street, New York. 
Send for Brief History of Patent Legislation. 

De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J., who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record 
gauges, ete. Location and equipment well adapted 
for Heavy Steamship Repairs. 

‘Binders’ for the AMERICAN Macuinist. Two 
styles—the “ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 530c. each. The former 
has stiff board covers, while the latter has flexible 
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chinist Publishing Co., 96 Fulton St., New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
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lations from the diagram, aiso the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
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Railroad wrecks do not decrease to any ap 
preciable extent. 
probable that the general government will 


It seems more than ever 


have to take strong grounds in the matter. 
- ie - 


Early Steel. 


The Chinese, who, in very carly ages, had 
attained to some degree of understanding in 
the elementary principles of science and 
their applications, possessed also a compara 
tively advanced amount of knowledge in 
the Of its 
origin among them we have no account; but 


manufacture and use of steel. 
it is quite conceivable that its discovery 
preceded tbat of the lodestone, which, under 
the name of Tche chy (directing stone), was 
There 
is mention of steel in very ancient Obinese 


in use among them fully 2600 B.C, 


writings, and an account of the process of 
manufacture by one writer about 400 Lb. C., 
and various descriptive allusions to it, im 
plying a considerable amount of knowledge 
and power of discrimination in reference to 
its properties, occur at various subsequent 
periods down to the present day, when it is 
stilla flourishing branch of their manufacture, 

Inferentially, it is perfectly clear that the 
Phoenicians were acquainted with the use of 
extremely hardened iron (properly speaking, 
steel), as their numerous and beautiful works 





BY 52 | 


in ornamental metallurgy, and the cutting 
and engraving of precious stones, for which 
they were 
the 
volved, as also do the inscriptions which 


| exist in the Pheenician language. Phoenicia 


conspicuously eminent among 


| nations of antiquity, necessarily in 
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as represented by its famous daughter city 
of Tyre, was at the height of artistic celeb 
rity in the time of David and Solomon 
(1050-1000 B. C.) With them, as powerful 
neighboring monarchs, Hiram, the ambitious 
young King of Tyre, found it wise to enter 
into a friendly alliance, and concluded an 
arrangement which proved to be for the 
mutual advantage of both communities, in 
the numerous works of art and value, es 
pecially in metallurgy, executed by his 
trained artificers for the furnishing and en- 
richment of the temple, capital, and palace 
at Jerusalem.—Chambers’ Journal. 
a 
Wants to Reduce Wages. 

A bill has been introduced in Congress to 
reduce the salaries of government officials. 
If the bill should become a law, the Presi- 
dent’s salary would be reduced by one-half, 
and other salaries exceeding $100 per month 
by from ten to twenty per cent. 

eee Scones 

There is probably no ground whatever 
for the statement that has, to some extent, 
gone out, that the foundations of the build- 
ings for the Chicago Fair are insecure. 
Architects and engineers in Chicago know 
what is necessary in the instance of soil 
there, and they will put up the buildings to 
serve their purpose. 





ape 

A “Big Four” switching engine, which 
was drawing atrain of loaded coal cars to the 
works of the Warder, Bushnell & Glessner 
Company, at Springfield, Ohio, jumped 
the track, and ran for some distance over 
the frozen ground to a small house near the 

‘track. This house it partly demolished, the 
front of the engine being in the parlor when 
it stopped. 

—_—__ => —__—_ 

It is a good time just now to buy ma 
chine tools and maehinery. While there is 
vo occasion for saying that business is dull 
in these lines, it is a fact that prices are low, 
and there are good reasons for. believing 
that prices will advance. Machinery of the 
best class could never be bought for so little 
money as to-day. 

—__- be —————_ 

A Toronto (Ont.) dispatch says: Fred- 
erick W. Martin, electrician of the Toronto 
Electric Light Company, while passing be- 
tween two large dynamos, completed the 
circuit between them, and was rendered un- 
conscious, and possibly fatally injured by 
the shock. When he recovered conscious- 
ness it was found that he was blind. 


eae 


The Tradesman, of Chattanooga, Tenn., 
has issued its ‘‘annual.” It gives a vast 
amount of information concerning the in- 
dustrial interests of the South, and will prove 
very useful to all who are interested in 
southern industrial development. 

abe 

There is something in the way of a famine 
in Russia, owing to the failure of crops, 
and some millions of dollars, mostly in the 
way of flour, has gone there from this coun- 
try. This is much better than exchanging 
shot and shell. 

a aia 

A Russian economist has calculated that 
while an English cotton spinner, working 
10 hours a day, earns 70 roubles a month, 
the Russian cotton spinner, working 12 
hours a day, only earns 19} roubles. 

ape 

Congressman Cummings, of New York, 
has introduced a bill to empower the Secre- 
tary of the Navy to invest $1,250,000 in the 
construction of a sub-marine boat for har- 
bor defense. 

a 

A correspondent would like to know of 
some metal that will stand the effect of 
cider vinegar without injury to the metal 
or the vinegar. Can any of our readers 
help him ? 


~ had 





We have little doubt that mdst of our 
readers are rejoicing that the war which 
has raged so fiercely with Chili (in some of 
our newspapers) is at last over, and has 
turned out to be a bloodless one. There is 
every reason, so far as we can sce, why we 
should wish to avoid war, especially with a 
nation of about one-twentieth our size and 
strength. Aside from the other disagree 
able features of wars, which those who have 
taken part in them fully understand, it is to 
be remembered that wars are frightfully 
expensive, and that the expense of them 
falls heaviest upon those who are least able 
to bear it; 7. ¢., the money taken from the 
pockets of the people to pay for campaigns 
is in the main taken from each in proportion 
to what he consumes, and not in proportion 


to what he has or to his ability to pay, and 
of one thing we may be sure, that those who 
carry on the useful work of the world, 
eventually, and in some way, are made to 
pay all such expenses. 

: _—— 
Hot Air Boiler-flue Cleaner. 


The accompanying engravings show the 
general appearance and also a sectional view 
of a new boiler-flue cleaner devised by ¢ 
practical engineer and used by him experi- 
mentally until the best form and construc- 
tion were arrived at. 

The main feature of the cleaner is in the 
fact that it uses with the steam a current of 
hot air which is drawn in and heated before 
it emerges from the nozzle, the result being 
that the flues are cleaned dry, in which con 
dition the soot and ashes are much more 


of the world’s work, pay no taxes at all. 
The Astor family owns a goodly portion of 
New York City, and the Astor checks in 
payment of taxes are very, large ones. But 
do the Astors really pay these taxes, or do 
the men who make use of the property pay 
them? Any one capable of looking at all 
below the surface of things will at once 
see that the latter pay every cent of it. 

The erroneous notion that those whose 
names do not appear upon the tax books 
pay no taxes, and are, therefore, not inter- 
ested in municipal affairs, and need not con- 
cern themselves with how taxes are gath- 
ered or the money expended, has done, and 
is doing, incalculable harm, and we want 
our readers to understand that, in propor- 
tion as they carry on useful work, and con- 
sume things to the cost of which taxes have 
in any way contributed, just in that pro- 
portion they pay taxes, even if they never 
see an assessor or a tax collector. 

—-- 

Mad because Pusey got your fireman, are 
you’? Did you have any mortgage on that 
fireman? Had you any claims upon him, 
pecuniary, moral, social? of gratitude or 
otherwise 2? Did you ever offer to raise his 
wages? Did you ever go and nurse him 
when he was laid up with pleurisy caught in 
your service ? Did you let him have twenty 
dollars ahead of his pay that day when he 
wanted to keep his life insurance paid up 
and could not make it?) Did you marry his 
sister or he marry yours? I don’t see what 
reason you have had all this time in suppos- 
ing that the fellow would stay with you as 
Is Pusey himself under 





long as he has. 

















thoroughly cleared out than where they are 
first wetted by condensed steam. 

The steam is first taken into the cone (6) 
which is surrounded by a chamber into 
which air is drawn and partialiy confined 
until thoroughly heated. When starting to 
clean flues with this cleaner the steam is 
turned on and kept blowing continually un- 
til the job is finished, and when flues are ex- 
amined, after being blown out, they are 
found to be clean and dry. Thecap at the 
end is screwed onto the body of the tool, 
and can be removed and replaced by one of 
any desired size to fit any size of flue. The 
inventor who has charge of a large steam 
plant in this city finds that he can easily 
clean 156 tubes in two boilers in ten min- 


oughly satisfactory manner. It has also been 
used by others with entire success. 

It is made by Thomas Burke, Steers’ 
Mills, foot of 125th street, New York City. 
SS 

An example of the economic fogginess 
that pervades many newspaper offices, as 
well as other places, is seen in an item which 
is going the rounds of the papers, to the 
effect that the negroes of Georgia have re- 
turned to them from the treasury of the 
State, in the single item of public schools, 
$178,000 more than they pay into it for all 
purposes. This informationis founded upon 


whose names are signed to the checks 





A proposition is now before Congress to 
provide for a channel twenty-one feet in| 
depth from Lake Superior to the sea, through | 
the Erie Canal, 


handed in to the various tax gatherers are 
the only ones who pay any taxes, and that 
those who simply consume taxed goods, 
live,in’ taxed houses, and carry on the bulk 





utes, and that the work is done in a thor- | 


the utterly fallacious notion that the men | 





Hor Arr BorLER-FLUE CLEANER. 


|any oLligations to you or to any of your 
| ‘‘ forbears ” ? 
Now, when you get right down to it, I 
happen to know something about that case. 
Your fireman has long been wanting to leave 
you, but simply has not seen a good chance 
but once before. That time was at Pusey’s, 
| and he went there and offered himself ; and 
|What is more, offered to go at a dollar a 
| week less than you were giving him ; and 

that was four dollars less than Pusey gave 
| his last man. Pusey knew that you were 
rushed, that good firemen were scarce, and 
that you were touchy, and refused to take 
the man. This time the man went there and 
told Pusey that he was going to leave any- 
how, because he never saw any chance for 
| getting anything more out of you than a 

little more work and responsibility. And 

now you are going about—at least I suppose 
| you are—saying that Pusey stole your man. 

You owe some one an apology.—Power 
and Transmission. 

















Zelienople, Pa., is to have a foundry and machine 
plant. 

It is stated that a wire-mill will be erected at 
Jersey City, N J. 

Machine shops will probably be established at 
Greenville, Tenn. 

A foundry is to be established in the vicinity of 
Stewartstown, Pa. 

Kenosha, Wis , hopes to secure the location of 
"an eastern iron plant, 





New machinery is to be put in the Huguenot 
Cotton-mills, Greenville, S. C. 


C. L. Wilson may erect a plant for grinding phos- 
phate rock, at Homeland, Fla. 


New machinery is to be-placed in Benson's flour- 
ing-mill at Washington Grove, Md. 

There is a possibility of an electric light plant 
being established at Geneseo, N. Y. 

The Wright Machine Company, of Worcester, 
Mass., will erect a building at that city. 


The Lewis Foundry and Machine Company, of 
Chicago, is adding a foundry department. 


It is said that large railroad shops will be built 
by the New York Central at Buffalo, N. Y. 


The Glenwood & Green Lawn {Street Railway 
will erect a power plant at Columbus, Ohio. 


It is said that the Lake Erie and Western road 
will soon place orders for ten new locomotives. 

A newly organized company will establish the 
manufacture of chemical engines at Belding, Ohio. 


Gainesville parties will probably establish an 
iron foundry and machine shop in Velasco, Texas. 

The steel works at Lickdale, Pa., will double 
their capacity, and turn out 150 tons per day next 
month. 

The Mendelssohn & Co. Woolen-mill, at New- 
burgh, N. Y., is to be rebuilt, it is said, at a cost of 
$100,000. 

An increase of $35,000 is to be made in the capi- 
tal stock of the Chicago (Ill.) Ornamental Iron 
Company. 

W.D Snow has perfected arrangements for the 
manufacture of his wocd force pumps, at Birming- 
ham Ala. 


It is understood that the manufacture of vises 
is to be established in the old match factory at 
West Troy. 

The White Sewing Machine Company, Cleveland, 
O , will, it is said, build a factory, 82x100 feet, to 
cost $17,000. 

Dooley, Ivy & Co., a new firm, will manufact- 
ure all kinds of brasses for engines, cars, etc., at 
Atlanta, Ga. 

D. A. Childs has, it is stated, put new machinery 
in, and greatly enlarged his plating works at 
Columbia, 8S. C. 

At New Brunswick, N. J., the Gyre Centrifugal 
Machine Company has been incorporated, with a 
capital of $22,000. 

The W. & B. Douglas Pump Shops, at Middle- 
town, Conn., which were shut down for repairs. 
have been started up. 


A machine shop has been erected by the Snyder- 
Romans Co., of Helena, Ark., and a new planing- 
mill will also be built. 


It is said that the Lima Machine Works, of Lima, 
O , is considering the removal of its machine works 
to Chattanooga, Tenn. 


G. H. Allen is to replace his box factory, recently 
burned at Beverly, with a new one, 100x60 feet, and 
boiler house, 31x31 feet. 


Report says that the Taylor (Texas) Ice Com- 
pany will put in, at a cost of $14,500, an entire 
new outfit of machinery. 

Contracts have been let. for the additions to the 
machine shops of the Norfolk & Western Railroad 
Company, at Bluefield, W. Va. 

Albert Smith, of New York, is investigating with 
a view of establishing an electric light plant and 
ice factory in Brenham, Texas. 

J. and D. Noble have purchased and will put in 
operation the Murray & Stevenson foundry and 
machine shop at Anniston, Ala. 


The South Bound Railroad Company (office, 
Savannah, Ga.,) has, it is stated, decided to erect 
machine shops at Graham, S. C. 


There is a well founded rumor that a new brass 
works will shortly locate in South Newmarket, N. 
H., to employ about fifty hands. 


The Moffett Journal Bearing Company, of 
Chicago, has filed a certificate of increase of capital 
stock from $100,000 to $1,000,000. 

Hugh Jones will erect a machine shop and ware- 
house on Evans street, at St. Louis, Mo.,to be of 
brick, one story high, 48x60 feet. 


The new Raney & Berger furnace, at New Castle, 
Pa., is about completed, but will probably not be 
blown in for some time to come. 


D.S. McCullough has purchased the Shelbyville 
Foundry and Machine Shop, at Shelbyville, Tenn., 
and will greatly increase its capacity. 

It is said the Pioneer Mining and Manufacturing 
Company, of Thomas, Ala., will erect another iron 
furnace in addition to its present plant. 

The Phelps Manufacturing Company has been in- 
corporated, at San Francisco, Cal., with a capital 
of $300,000, to manufacture iron, steel, ete. 

The Port Townsend Steel Wire and Wire Nail 
Company has been incorporated, at Port Town- 
send, Wash., with a capital stock of $100,000. 

The Newark (0.) Paper Co. is making extensive 
improvements to its mill. An addition, 50x30 feet, 
is being built, and new machinery is to be put in. 

Park Bros. & Co., Limited, of Pittsburgh, Pa., 
will increase the capacity of its Black Diamond 
Steel Works by the erection of two new mills. 

J. H. Cole, of Parkersburg, W. Va., is investigat- 
ing with a view of removing his iron foundry, ma- 
chine shop and boiler works to Bridgeport, Ala. 

E. C. Wearfritz (Little Rock, Ark.,) has organized 





a stock company for the erection of a plant for the 
manufacture of engines, boilers, etc., at that point, 


pn ce 


b | 
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A $10,000 stock company has been organized, to 
erect an electric light plant at Elizabeth City, N. €. 
George M. Scott can be addressed for information. 


The Northington-Munger-Pratt Co. has been in- 
-orporated, at Birmingham, Ala., to manufacture 
patent cotton gins, etc. The capital stock is $150,- 
00. 


The Manhattan Type Foundry, of Fort Lee, N. 
1, has been incorporated, with a capital of $50,- 
00, to manufacture type, printing presses, ma- 
chinery. 

The Junction Iron Company, and Laughlin and 
Junction Steel Company, both located at Mingo 
Junction, Ohio, have decided to erect an electric 
ight plant. 

M. R. Bacon, T. J. and J.I. Adams and C. E. 
Hyde have incorporated the Adams Hardware 
Company, with a capital stock of $50,000, at Jack- 
sonville, Fla. 

The Pioneer Tin-plate Company, of Joliet, Ill, 
has been organized, with a capital of $125,000, to 
manufacture sheet-iron, and tin terne, and gal- 
vanized sheets. 

It is currently reported that Springfield (Mass.) 
parties are negotiating for the purchase of the 
plant of the defunct Livingston Cycle Company, at 
Westboro, Mass. 


The Whittier Machine Company will build a 
machine shop, 140x82 feet, at Granite and First 
streets, Boston. The building will be of brick, 
with monitor roof. 


It is said that the Bessemer Rolling-mill, at Bir- 
mingham, Ala., which was recently sold by a de- 
cree of court to Morris Adler and others, is soon to 
recommence work. 

B. F. Sherrel, B. C. Epperson and others have in- 
corporated the Lascasto Patent Handcar and Ve- 
locipede Company, 9t Jefferson, Texas, with a capi- 
tal stock of $30,000. 

It is possible that a palace car manufactory, now 
located in Massachusetts, will establish a plant 
at East Providence, R. I. The company is capi- 
talized at $1,000,000. 

In a recent issue, the types made us say that the 
Whipple & Armstrong Machine Co. would estab- 
lish themselves at Harriman, Pa. It should have 
read Harriman, Tenn. 

The new East St. Louis plant of the Missouri 
Malleable Iron Company is to be ready for occu- 
pancy April1. The St. Louis plant is for sale, with 
or without machinery. 

The Lake Shore engineers have completed plans 
for new yards and roundhouse at West Seneca, 
N. ¥., near Buffalo, and a small repair shop will 
probably be built there. 

The Southern Iron and Wire Works has decided 
to remove its plant to Denison, Texas, and is now 
making preparations to that end; will operate as 
the Denison Iron and Wire Works. 


M. V. Smith, of Pittsburgh, Pa., proposes the 
erection and operation of a fuel gas plant at 
Wheeling, W. Va., provided the plant is taken off 
his hands, if its operation proves successful. 


The Chaplin-Fulton Manufacturing Company, of 
Pittsburgh, Pa., has been incorporated by L. Ful- 
ton, Wm. Ralston and others, with a capital of 
$60,000, for the manufacture of fron and steel. 


J. H. Ahern is reported as having purchased a 
controlling interest in the Florida Electric Com- 
pany’s electric light plant (Tampa, Fla.,) and as to 
improve, increase capacity of, and operate same. 


Ridgeway, Elk Co, Pa., is to have a new indus- 
try. The J.H. McEwen Manufacturing Company, 
with a capital of $100,000, has been organized, for 
the purpose of manufacturing iron and steel in all 
shapes. 

The Texas & Louisiana Equipment Company, of 
Chicago, has been formed, to deal in railway equip- 
ments; capital stock, $100,000; incorporators, Mon- 
roe L. Willard, Lockwood Honore and Eugene H. 
Dupee. 

It is said that anumber of capitalists have agreed 
to take $35,000 into New Lisbon, 0, and build a 
rolling-mill which will employ 150 men, providing 
that town lends them $15,060 for five years without 
interest. 

A $200,000 bridge is to be constructed across Red 
River, at Shreveport, La., by the St. Louis, Arkg a- 
sas & Texas Railroad. Work will be commenced in 
afew months. The bridge will be about 1,000 feet 
in length. 


The Mason Air brake and Signal Company, of 
Chicago, has been formed, for the manufacture of 
railway appliances. Capital stock is $1,000,000. J. 
R. and H. R. Mason and J. W. Dyrenforth are the 
incorporators. 


A plant for the manufacture of Wheelock engines 
will shortly be erected by the California Engineer- 
ing Company, who are now looking for a suitable 
site. The company have a capital stock of $60,000, 
and, itis said, will build on a large scale. 


The Waterbury (Conn.) Brass Company, who 
were burned out last week, intend tostart as soon 
as possible what is known asthe East Brass-mill, 
just off the Cheshire road, a little beyond Melchi- 
zedeck Cemetery. 


The Tyler Tube and Pipe Company, of Washing- 
ton, Pa., manufacturer of boiler tubes, manufact- 
ures all its own iron, and is about to add another 
train of rolls to the rolling-mill, which will doubie 
its present capacity. 


The Caldwell & Peterson Manufacturing Com- 
pany, of Wheeling, W. Va., has shut down its plant 





for repairs. The repairs consist in the addition of 
another story, and some considerable changing of 
the interior arrangements. 


It is said that the affairs of the Goshen Boiler 
and Iron Works, at Goshen, Ind., which have been 
in the hands of a receiver for some time, areina 
fair way to being straightened out, and the works 
operated with a full force. 


The Grandview Traction Company, of Pittsburgh, 
Pa., has been incorporated, with a capital of 
$15.00. The purpose of the company is the con- 
struction and operation of motors, cables, ete., for 
supplying power to railways. 

The Chicago Central Construction Company, of 
Chicago, has been formed, to construct and equip 
elevated street car lines in Chicago; capital stock, 
$5(0,000; incorporators, Judson G. Sherman, 
Arthur Cox, and Robert 8. Hill. 

The Cumberland Ice Manufacturing Company 
has been organized by George Schwarzenbach 
(president). Lloyd Lowndes, A. D. Laden and 
others, for the manufacture of ice at Cumberland, 
Md. The capital stock is $39 000. 

A charter has been issued to the Ramona Iron 
and Steel Company, of Bellevernon, Pa., with a 
capital stock of $60,000. The directors are F. Z. 
Shallenberger, of Pittsburgh; Jas. W. White, S. M. 
Grahan, of Bellevernon, and others. 

The North Carolina Smelting Company, of New 
Jersey, has been incorporated recently, with a 
capital stock of $1,000,000, and purchased the 
works of the North Carolina Smelting Company, 
of North Carolina, at Thomasville, N. C. 


The Belknap Motor Company, of Portland, Me., 
are about to go into the manufacture of electric 
motors and dynamos and cyclone coffee mills on a 
larger scale, and they are now negotiating the pur 
chase of the Giant E'ectric Motor Company’s plant 

The American Radiator Company, of Detroit, 
Mich., has been organized, with a capital of $8,400,- 
000. The company includes the Pierce Steam 
Heating Company, of Buffalo, N. Y., the Michigan 
Radiator Company and the Detroit Radiator 
Works, of Detroit. 

There is water-works agitation in Auburn, Me.; 
Troy, N. Y.; Carlisle, Pa.; Altoona, Pa.; Lake 
Forest, Ill.; Ludington, Mich.; Battle Creek, Mich ; 
Centerville, Tenn.; Salineville, Ohio; Phillipsburg. 
Mont.; Homestead, Pa ; Paterson, N. J.; Randolph, 
Mass.; Argenta, Ark.; Cookston, Minn. 

The Standard Engineering Company, of East St 
Louis, has filed articles of incorporation. The 
company proposes to erect water-works and com 
plete steam plants, also to manufacture and sell 
engineering supplies; capital, $250,000, Incorpora 
tors: Philiip Ross, George W. Caudle and Henry C 
Withers. 

The Florida Car and Manufacturing Company 
has been incorporated, at Tallahassee, Fla., with 
a capital of $150,000. The principal office will be 
at Jacksonville, Fla. The company will manu 
facture cars, railway equipment, etc.; also make 
carriages and wagons, and doa general wood and 
iron work business. 


The erection of the new tin plate factory of the 
N. & G@ Taylor Company, at Philadelphia, will be 
started at the earliest moment, the firm say, and 
will be carried through to completion. While this 
will be avery large plant, capable of producing a 
great quantity of tin-plate, it is the intention to 
make only the best grades. 


At the recent annual meeting of the Fort Scott 
Foundry and Machine Works Company, of Fort 
Scott, Kan., the name of the company was changed 
to that of the Walburn-Swenson Manufacturing 
Company, and the business will hereafter be con- 
ducted under that name. The capital stock of the 
company has been increased to $300,000. 

The removal of the large foundry of the Pierce 
Manufacturing Company, which is located at Gene 
va, N. Y., to Syracuse, N. Y., is talked of. The 
company are negotiating now to erect and equip 
thelargest foundry and machine shop in Syracuse 
forthe manufacture of their Florida steam and hot 
water heaters and other articles. The concern em 
ploys 130 men. 

A tin-plate mill is to be established at New Cas 
tle, Pa. Application has been made for a charter. 
the capital stock being placed at $150,000. The 
mill, when completed. will employ 150 hands. The 
incorporators are: John Stevenson, W. S. Foltz, 
J. P. H. Cunningham, M.S. Marquis, John Fahline, 
Frederick Lehberger, and George Freer, of New 
Castle, and 8S. W. Cunningham, of Pittsburgh, with 
others. 

The following directors of the Troy (N. Y.) Laun 
dry Machine Company (Limited) have been elected: 
T. S. Wiles, Albany; J. H. Ten Eyck, Albany; M. E 
Wendell, Troy; Walter Bound, New York; Allen 
Conkling, Chicago; George F. Dodge, New York: 
H. S. Wilcox, Troy. The officers elected were the 
following: President, T. S. Wiles; vice-president, 
M. E. Wendell; secretary, J. H. Ten Eyck; treasurer 
and general manager, Allen Conkling, 

The articles of incorporation of the Walter A. 
Wood Harvester Company, of Minnesota, have been 
filed at St. Paui, thus completing the organization 
of the company. Two million five hundred thou 
sand dollars in 25,000 shares of $100 each represents 
the capital stock of the company. The entire busi 
ness will be located in St. Paul, and will consist ot 
factories, shops and general offices. The company 
will manufacture agricultural implements to sup 
ply the trade of the West and Northwest. P.S. 
MacGowan, of Hoosick Falls, will be general mana- 
ger, with his office at St. Paul. The fellowing are 
the directors: C. E. Dudley Tibbits, Walter P. 





ag | 
Warren, J. Russell Parsons, William R. Merriam, | 
Greenleaf Clark, James J. Hill, William Lindeke | 
and Clinton Morrison. 





The Malleable Iron and Steel Casting Company | 
has been organized, at Baltimore, Md., with P. 
Kennedy as president and Thomas Flynn, vice- 
president and secretary, to make iron and steel 
castings. Site has been purchased and two build 
ings will be erected, one 50x100 feet, for the found 
ry, containing vuhe cupola and furnace and fifty 
iron benches for molders; the other for the pattern 
and engine room, etc. Also tobe erected are a num- 
ber of annealing furnaces. 





Machinists’ Supplies and Iron. 


New York, February 5, 1892. 

Iron—American Pig—Quotations are somewhat 
higher, but thereis not much new business in sight. 

We quote Standard Northern brands, No. 1 
Foundry, at $17 to $17.50: No. 2, $1575 to $16.50; 
Grey Forge, $14 to $1450. Southern brands of 
good quality are obtainable at $16 to $17 for No. 1 
Foundry; $15.50 to $16 for No. 2; $13.75 to $14 for 
Grey Forge. 

Scotch Pig—Coltness is quoted at $22; Eglington 

20.25. 

Antimony—There have been some large sales re- 
ported at 113¢e. to 114%e. for Hallett’s. 

We quote Hallett’s, 11Ke. to 1134¢.; L. X., 1244e.; 
Cookson’s, 1444c. to 15c. 

Copper—There has been no change of import- 
ance, and Lakeis still being sold for prompt deliv- 
erv at 10.07c. to 10%4c. 

Lead—The demand is not active,and there are 
evidences of weakness, though prices are so far 
maintained. Values are nominal at 4.10c. to 4.15¢. 

Lard Oil—The market is somewhat higher, Prime 
City being held at 56c., and Western on spot at 55c. 

Spelter—Not much business is being done, and 
prices are nominal at 4.60c. to 4 65c. on spot 

Tin—The market is weaker and quite dull. 
values are about 19. 6c. 


* WAN TED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each tnser- 
tion. About seven words make a line. Copy shoud 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


Spot 








Wanted—Three exp’d mech. draftsmen at once. 
Address Ch. Geo. D. Dutton, Springfield, Mass. 





Wanted—Position by a 1st-class pattern maker and 
millwright; understands drafting. S.J.,Am. Macu. 


Experienced draftsman wants position; terms 
moderate. Box 49, AMERICAN MACHINIST. 


Wanted— Position by mechanical draftsman; New 
York or B’klyn; references. F. D., AM. MACHINIST. 


Wanted—Position by a man having 7 y’rs exp. as 
foreman in both pattern and machine shop, and 2 
yrs as gen’! manager; best refs. Box 48, Am. MACH. 


Wanted— Position as traveling salesman by prac; 
tical machinist, American; 2 vears on the road; en- 
gines or other machinery pref’d. Box 43, AM. MACH. 


Wanted—Position in drawing-room, by young 
pattern maker with experience in drafting. Box 
46, AMERICAN MACHINIST. 


Wanted—Several first-class machinists; vise and 
lathe men preferred; can find steady employment 
at good wages. Ottumwa Iron W’ks, Ottumwa, Ia, 


First-class foreman pattern maker desires posi- 
tion as foreman; A No. | ref.; quick workman; age, 
35; salary, $100 per month. Box 47. Am. MACHINIST. 


Wanted—Position as foreman in marine or sta- 
tionary shop, by an experienced man: can work 
men to advantage and furnish first-class references. 
Address H. M. C., 957 20th, Erie Pa. 


Situation wanted, bya technical graduate of 29: 
has successfully held positions as foreman machin- 
ist, chief draftsman, and superintendent of a gen- 
eral machine works; competent to conduct duty 
trials of steam plants, design and erect general 
machinery. H. L., care AMERICAN MACHINIST. 


Wanted—A machine shop foreman who is thor 
oughly familiar with the latest and best practice in 
manufacturing Duplex steam pumps; must be pro- 
gressive and pushing; state other experience, age, 
married or single, and wages expected and refer- 
ences. Address Box 126, Seattle, Wash. 


Wanted—Foreman of a department, thoroughly 
skilled in a good and cheap system of making Cor- 
liss engines and mining machinery; also salesman 
(who must be an engineer, a mechanic ) to solicit 
business in the Southwest, who has had experience 


with hoisting steam and electric engines, rock 
drills, air compressors, etc.; applicant to state 


whose make of machinery he is most familiar with, 
his education, habits, experience and success in 
selling, acquaintance in different localities, and 
any other fact that will tend to show that he is a 
natural salesman, who can get fair prices for meri- 
torious articles. Applicant can enclose his name in 
a separate sealed envelope, which will not be open- 
ed unless the answer is somewhat satisfactory to 
advertiser. Address Corliss, Am. MAcnHINIsT. 

















art REPUTATION. 
: Men test everything in this world 
by what it produces. 


2000 


IN USE 


BRADLEY & COMPANY, 
SYRACUSE, N. Y. 
BRANCHES IN NEW YORK ano BOSTON. 
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JohnS.Leng’s Son & Co. New York. 


MANUAL OF MINING 


By PROF. MAGNUS C. IHLSENG. 
450 Pages, Svo, cloth, — - - $4.00 


JOHN WILEY & SONS, 
NEW YORK. 














CAME anneres “RUNMLET NEW voRe © 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND [MPORTERS 
S10 Walnut St., Philadelphia, 


Our New and Revised Catalogue of Practical and Scien 
tific Books, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in an) 
part of the world who will furnish his address % 





McGRATH’S PATENT 
Emery Grinding, Polishing 
and Buflng Machines. 


Bearings yielding or rigid at will, 


Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time, 
labor, and cutting away of 
wheels, otherwise wasted in 
truing. Send for Catalogue, 


McGRATH & COLLINS, 


Couors. N. ¥. 


POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 


Embracing all branches of Steam Engineering. They are 
the only books of the kind ever published in this country. 
and are so plain that any engineer or fireman can easily 
understand them. 

Descriptive Catalogue Mailed Free. 


EDWARD MEEKS, Publisher, 
No. 1012 Walnut St., PHILADELPHIA, PA. 


« ; 











Send for Circular 
OF THE 


DUTTON TOOL GRINDER No. 5. 


PRICE, $14.30 COMPLETE. 
MONTGOMERY & CO., 
105 Fulton Street, 
New. York, 





COMBINING 





— 


BORING «xo TURNING MILLS 


EVERY IMPROVEMENT. 


14 SIZES~FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





ASBESTOS CEMENT FELT 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States, 


H.W. ORNS MANUFACTURING CO, 


87 Maiden Lane, NEW YORK. 
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+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy shod be sent to 
reach us not later than Saturday morning for the ensu 
ing week's issue. Answers addressed to our care will 
Le Sorwarde ad 





Cheap 2d hd-lathes & planers. 8. M. York, Clev’d,O. 

Best Steel Flue Scrapers. Kelley Co , Erie, Pa. 

Wanted—Speciaities to build for the — mh 
trade. Bluefield Iron Works, Bluefield, W. 

Engines, special and gen. mach’y rose lit bia 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 

Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J 


Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 





Agent wanted in € very shop: money init. Scientific 
Machinist, Cleveland, Ohio. Sample copies free. 

Wanted—Specialties to build. Mediapolis Iron 
Works, Mediapolis, lowa. 

Cheap—Two H. P. Engine Blue Prints complete. 
Designed to be built on an ordinarylathe. W. A. 
Smith & Co., 24 Custom House St., Providence, R. I 


Wanted, Age ncy—By an exp’d méch. eng., having 
large acquaintance with roiling-mills, railroads, 
machine shops, ete. Address Fred. Hoeppner. 
95 Westinghouse Building, Pittsburgh, Pa. 


Bound volumes for 1891. We are now prepared to 
take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
Macuinist, 96 Fulton street, New York. 

Wanted—Enzgineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 





SOFT Grav inow CASTINGS. 


From \% oz. to 1000 Ibs. Small Castings a 
Speciality. Light machinery wanted to build. 


ONTARIO IRON WORKS 


CANANDAIGUA, N. Y. 


New and Second-hand Machinery 


AND MACHINISTS’ SUPPLIES. 
AT A VERY LOW FIGURE. 








1 Backgeared Screw Cutting Reed Lathe,8 fte 4 in. long, 
15 in. swing. 

% backgeared Screw Cutting 
long, 16 in. swing. 
7 Backgeared Screw Cutting Raed Lathes, 6 ft. 4 in. 
long, 14 in. swing. 

Above Lathes, latest improved cross-feed. 
1 Universal Milling Mac hine, Brown & Sharpe, with com- 


Reed Lathes, 6 ft. 2 in. 


plete attachments, cutte rs and spindles. 
1 Pratt & Whitne »y Monitor Screw Machine, 
1 Lathe, 6 ft. long, 12 in. swing, Prentice. 
1 No. ? — Drill ys ress, Gi arvin, 
1 No. 


Spee a lathe, 4 ft. long, 1 3 in. swing, ¢ Jompound Rest. 
1 Lathe, 
1 Lathe, 3 ft. 6 in. long, 10 in. swing, Reed. 
1Shaping Machine, 16 i in., Prentice. 
Small Monitor Lathe, 3 ft. 6 in. long. 
1 Power Punch Press, No. $4, E. W. Bliss 
1 Shaping Machine, 24 in. st roke, Hendey, 
1Small Universal Grinding Mac hine. 
13-Spindle Drill Press, Sigourney & Co. 
1 Power Press No. 2, Styles & Parker. 
ISmall Lathe, 4 ft. long, 9 in. swing, Young 
Geared for Screw Cutting. 
1 Small Universal Tool Grinde - 
1 No. 1 Diamond Emery Whe 
1 No. 2 Tool Grinder, Springtie at Emery Wheel Mfg. Co. 
1 Sturte vant Forge. 
2 Single Spindle Drill Presi sses, Reed. 


SECOND-HAND BELTING GOOD AS NEW. 


Also an assortment of Iron Split Pulleys, Lathe and 
Drill Chucks of all sizes, and other small tools, 
such as Drills, Reamers, ete. 

The above being a complete assortment of machin- 
ists’ tools bought and intended to be used by 
the Niagara Metre Co., now dissolved. 


E. S. LEAYCRAFT & SON, 


44 Dey sSt.. New York, 


& Co., 





HART’S 
ADJUSTABLE 
“DUPLEX” 
DIE STOCKS 


FOR PIPE. 
Send for Illus. Circular, 
HART MFG. CO., 


16 2 ood Street, 








= 


Cleveland, Ohio. 





Castings for High Speed Steam Engine 
CYLINDER 4in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 


333 E. 56th St., N. WV. City. 


Sets of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Rod and Rock Shaft and Brass Bear 
ings, boxed and shipped on receipt of $29.00. Three sheet: 
blue prints of working drawings extra 


- CLOUCH’S 
Vey! DUPLEX GUTTERS. 


f Reduction in prices to clear out 








my stock on hand. Now isthe time 
to buy, as they will soon be gone. 
Allsizes from ’3 to 48 Pitch. Address 


R. M. CLOUGH,’ 
TOLLAND, CONN. 





New and Second-Hand Machinery. 





ENGINE LATHES :- —13 in. x6 ft.; 14 in.x6 ft.; 15 in.x 
6 ft. ; 16 in. x6 ft.; 18 in.x6 ft. ; 18 in.x7 ft.; 18 in. xs ft.; 
2) in.x75¢ ft.; 20 in.x8 ft. ; b in. ft.; ‘21 in.xlo ft.: 
24 in.x20 ft.; 28 in.xl2 ft.; 28 in. xlé ft.; 32 in.x 
14 ft. 32 in. xis ft. ; 32 in.xl8 ft. ; 33 in.x12 ft.; 38 in.x30 
ft. ; in xis ft. 60 in.x22 ft.; 72 in.x17 ft.; $4 in.x 16 
ft.; Gap Engine Latbe 24 in. swine over bed, 48 in. 
swing in gap, 26 ft. bed, with raising block, to make 36 
in. swing over bed, and 60 in. swing in gap. Gap Engine 
Lathe 19 in. swing over bed, 35 in. swing in gap, 15 ft. 
bed. 
=o" PLANERS :—~24 in.x24 in.x4 ft. ; 
ft.; 24 in. x24 in. x6 ft. ; 26 in. x24 in.x5 ft. 
ft.; 28 in. x28 in.x8 ft. 30 in. x30 in.x7 ft. ; 
ft: 32 in. x32 in. xlu ft. 36 in.x36 in.x10 ft. ; 
x24 y ft., two heads; éin. x42 in.x'6 ft. 
UPRIGHT. DRILLS :—20 in. swing, 26 in. swing, 28 
in. swing, 30 in. swing, 36 in. swing. 
SHAPING MACHINES :—9in stroke, 11 in. stroke, 
12 in. stroke, I6 in. stroke. 
SLOFTTING MACHINES :—9 in. stroke. 
} Brainard Milling Machine, back geared. 
i Ne. 3 Unioa Vise Uo. illing Machine. 
1 Heavy Index Milling Machine. 
1 Large Horizontal Boring Machine. 
1 Boring Machine 30 in. between Uprights. 
2 Bolt Cutting Machines to cut to 1 1-4 in. 
1 Bolt C utting Machine to cut to 1 1-2 in. 
2 Stay Bolt C utting Machines. 
i PRIGHT ENGINES :- 6 in.x7in.; 


0 H. P. Westinghor 8) Standard. 


HORIZONTAL ENGINES :—6 in.x9 in.; 
in.: 14in. x30 in., Corliss, 


ome. PLACE MACHINE CO., 
120 Broadway, New York. 


24 in.x24 in. x5 
; 28 in, X28 in.x6 
80 in.330 in. x8 

54 in.x42 in. 


7 in.x7 in.; 8 in. 


6 in.x10 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


FITCHBURG 


AND OTHER x 


SEND FOR CATALOCUE E. 


ENGINE LATHE 


METAL-WORKING MACHINES, 


Fitchburg, Mass. 





A. 





184 Washington St., 
SEND FOR CIRCULAR. 


SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 








Special MILLING GUTTERS, REAMERS, DIES, TAPS, 


GEARS TO ORDER. 


* GEAR CUTTING TO ORDER up to 60 inch Diameter. 


ADJUSTABLE BLADED REAMERS. 
R. D. NUTTALL COMPANY, Allegheny, Pa. 


Designers and Manufacturers of Special Machinery and Tools. 





HEADQUARTERS IN ENGLAND 


For MACHINE TOOLS of the best known AMERICAN MANUFACTURERS, 


Now on Exhibit, and ready for delivery. 


the largest and most complete selection of AMERICAN 


MACHINERY and TOOLS in Great Britain, including 
LATHES, PLANERS, SHAPERS, MILLING MACHINES, PRESSES, ag MACHINERY, 
also CHUCKS, DRILLS, ENGINEERS’ FINE TOOLS, ETc., 
CEARLES CHURCEHILIG Ss co. Pa ited, 


21 Cross Street, FINSBURY, LONDON, E. C., and 6 Albert st., BIRMINGHAN, 











THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





Sj 


PITTSBURGH. 
Cuicaco. 
New York. 


MAKERS OF 


‘The FINEST STEEL 


‘rac? TOOLS, DIES, MILLING CUTTERS, &C. 





Improved Screw 


Drill Presses, 
Saws. Machinists’ 
on trial. 





Foot and Power, 
Shapers, 


Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, 
MONTGOMERY & CO., 105 Fulton St., New York, Gen’l Agents. 


cr LATHES 


Circular and Scroll 


Band, 
Lathes 


Tools and Supplies. 


SIDNEY, OHIO. 








FINE TAPS, DIES, 


REAMERS, ETC.. 


LIGHTNING AND GRE EN RIVER SCREW PLATES. 





WILEY & RUSSELL MF&. CO., Greenfield, Mass. 





Tap Wrenches, Bolt Cutters, Hand and Power Drilling Machines, Punching Presses and Other Labor-Saving Tools, 


SEND FOR NEW CATALOGUE. 
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The » 3} 
Hackney ; 
Fower »# 
Hammer 


NTRP RTATK RATATAT AT AT AT ANT 


| The Measure —_The durability of the 
of Excellence machine and the quantity 
) and Profit. — __with quality—of work 
:) produced, is nowadays the measure of ex- 
sellence and profit, and in this respect the 
1 tacky” is far in the lead. 

It surpasses other power hammers in 
durability, speed and quality of work. 


Write for catalogue and prices. 
THE HACKNEY HAMMER CO. 
Cleveland, O. 






f | 





UFACTOR 


WILLIAM JESSOP & SONS, LD. 


ESS0P 5 STEE 





For TOOLS, DRILLS, 
DIES, 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 


Chief American Office, 
91 JOHN ST., NEW YORK. 





1 SHEFFIELD, 
ENGLAND. 





SPEC eed 
TrT'A NIC 


5 How to get the best results with “‘R. MUSHET’S SPECIAL 
STEEL.’ Greatly increase ew speeds and feeds; then compare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of “ Mushet’s” look insignificant. 


STEELS, «« 


Sole cennatidinn’ in the United States. 
13 Oliver St., BOSTON, MASS. 
143 Liberty St.,. NEW YORK. 





# Hydraulic Machin- 
ery a Specialty. 
TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 












Lui? Standard Measurements. 


Flat Bar Gauge. 
JAS. A. TAYLOR & CO 


Crescent Gauge. 


Makersof Implements for 





“Challenge” Universal Grinding Machine 


For EXTERNAL 
and INTERNAL 
Cylindrical - 
Grinding, 
Straight or taper; 
grinding Tools, 
Cutters, Ream- 
ers, &c. 


EMERY Grinding 
Machinery for 
all purposes 

a Specialty. 


Appleton | Mfg. Co. 


80th & Thompson Sts., 
Philadelphia, Pa. 











Drill Presses, Shapers, Band, Circular 
Supplies. Lathes on trial. 


SEBASTIAN LATHE CoO. 


FOOT and POWER LATHES 


and Scroll Saws, Machinists’ Tools and 


Catalogues mailed on application. 


43 & 45 Central Ayeune, 
CINCINNATI, O. 
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AMERICAN 


NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I 





ss MCHOLSOM FILE C0 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


“BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURR K. FIELD, Vice-President. 
FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 























ee 
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WEE Shp 
Tle above cut is taken direct from a photograph of an iron roof built by us for The Ansonia Brass 
and Copper Company, at Ansonia. Conn., and now in use over their rolling mill. 
building is 110 ft. wide by 250 ft. long—the roof trusses being in one span and are 
designed to carry shafting as well as to lift the rolls in and out of 
the housings. By means of this roof any machinery used in 
this mill can be lifted or moved about the room. 


‘ -cageenenontmenmorant 


SEND FOR OUR ILLUSTRATED CATALOGUE, 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


Ro/ENGRAVER oN WooD\ 7 





‘SS anNwst & - NEW YORK- 








MACHINIST 13 
LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size, Machinist's Size. 


Taking anything from No. PRICE. 
inch i i De. sess Mtl in. $10 

# to 1 inch inclusive. RPE wks ks 14 
ugew | 





2 > 
Price .......-+++--.-$5.00 4 (with screws)2 Se os ae 
Patented Dec. 25, ‘187. 5 Sota Se 
IF YOU WILL babe ai TOOL YOU WILL NOT REGRET THE EXPENSE, 
» LECOUNT, SOUTH NORWALK, CONN. 


SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 
These goods are for saie by CHAS. CHURCHILL & CO, L’t’d, 21 Cross St., London, England. 


Cruand, Favueortn & Nostow Co 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON C0., 


96 to 106 Bates Street, DETROIT, MICH. 











BUILDERS OF 


GOOSENECK RADIAL DRILLS 


GOOSENECK DRILLS, 


From 18 inch to 50 inch Tables. 


Fitchburg, 
MASS., U. S. A. 





ESTABLISHED 








1836, 













HOLYOKE, MASS. 
Manufacturers of 
' 2F OsT, 


U.S. 


7c STANDARD 
PUNCHES 
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IN ENCLAND. 


From the 
smallest to Americans or others desirous of having high 
the largest class machinery or tools manufactured in England 
ge are invited to communicate with 








GRENFELL & ACCLES, L’T’D. 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted throughout 
with the latest and best types of American ma- 
‘hines and tools, and are conducted upon tbe 
American system, under the superintendence of 
American Engineers (formerly of Hartford, Conn.) 


WANTED—PATTERN MAKERS 


TO WRITE TO 


THE FOX MACHINE CO. 


FOR 8’’ T SQUARE. 


See cut of * TRIMMER" in 
next week’s issue. 
Over 5,000 in Use, 
Write for Catalogue. 


BEWARE OF IMITATIONS. 
THE FOX MACHINE CoO., 




















HENDEGSON- ACHERT-BECOS-CO. Cid.0. eh \ 


30 INCH, 42 INCH aaa 60 INCH PULLEY LATHES 


For Simultaneously i and Turning Pulleys, both straight and crowning face, Cone Pulleys, Gear Blanks, and a 


The HENLEY MACHINE TOOL bab Richmond, Ind. 


variety of other work. 
Manufactured by 





325 N. Front Street, Grand Rapids, Mich. 


BRASS AND BRONZE CASTINGS 
A SPECIALTY. 


By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices. 
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spo RRC Bape 
“BUFFALO FORG4& CO., BUFFALO, N. ¥. 





GEORGE HIBSCH, 4 1-2 Plain 8t., Albany, N. Y 





DBPL AL DLE PPS 


RGES_ 


BELLOWS 


Beam Micrometer 







Send for CATALOGUE to 


STANDARD TOO 00. rh Mass. 





SEND FOR CATALOQUE. 


STER MACHINE SCREW CO. 


AAAAAAAAAAAAAAAA 


COOKE * CO., 


163 & 165 Washington Street, 24 


NEW YORK. = ay Sacto A 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 


most sensitive. 
— Epitome of the World’s Patent Laws and Statistics 
WRITE FOR PRICE LIST AND MENTION THIS PAPER Sent Free on Application, 














Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 


252 Broadway, New York. 
Monument Chambers, King William St., London, B, C., England. 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents through 
our London House. A good invention is worth as much in 
Great Britain as in the U. S. Competent draftsmen em- 
ployed on premises. We re fer to wellknown men ip the 
machine trades for whom we have done business. 














We carry the most complete | 2 
y line in the United States of 
General Machinists’ 
Supplies, includ- R 


WORTHINGTON 


a ing Files and 2 
Ge AA 'Sinan Toots ue § TEAM ie UMPS 
53 — ed ome, ® 
SAz ; pe every a = 
=~ 2 al — 
238 xa, ob 
Ciac ace >= ||SEND FOR NEW EDITION OF 
acho! *» ic fold! 
2a usec Se 
re a mn eg SE GENERAL CATALOGUE 
ips ists, Tool = a 


Makers, Die Sink- 
ers, Pattern Makers 


and Metal Workers gener- 
Ou Machine Shop Kee 


Catalogue D of 550 pages, 4,000 cuts, sent to each 


@ 


Henry R WORTHINGTON 
88 LIBERTY STREET 
NEW YORK 














new customer ordering $10 or more of goods. 
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orner Lake & Kirtland Sts., Cleveland, 0 
130 & 102 Reade Street, New York. 
« 85 Queen Victoria St., London, Eng. 


FOR THE 


Finest Work 


ESTABLISHED 1859. 


ablished in 18 


CLEVELAND TWIST DRILL C 
“HOWE'S SPECIAL” 


TOOL STEEL, 


HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. — 


93 John St., New York. 127 Oliver St., Boston. 228 Lake St., Chicago. 

































ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6”. 
The simplest and most durable machine in existence. The @ 
pm anny bn head is made entirely of steel. No links, serene 
cases, blocks or die rings in or about the head. 
pee Heads and Dies Furnished. Write for descriptive 
circular and price list to 
Capitol Mfg. Co., 125 to 137 Rees St., Chicago, fll., U.S. A. 
Agents for G seek Britain, CHARL ES CHURCHIL L & CO., 
= Ltd., 21 Cross Street, Finsbury, London, E. C., England. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


OLE MANUFACTURERS oF 


GRAHAM'S GROOVED ‘SHANK TWIST DRILLS eae CHUCKS. 







- 
~~ 











Send for Catalogue. 


Cleveland, Ohio. 


TWIST DRILLS 


SOCKETS. 


Endorsed by Practical Mechanics Everywhere. 


THE STANDARD TOOL CoO., 


Manufacturers | of STRAIGHT P INCREASE 











TA PS, 


MILLING CUTTERS, 


REAMERS, 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 


SOLID AND SHELL 





LATHE 
Center Grinder 


For truing Hardened 
centers in place. 

A cheap and effective tool 
needed in every well-reg 
ulated machine shop. 

Write for prices to 7 


Trump Bros. Mach. Co. 


Wilmington, Del. 








[Par awe. 


Jcorrinateicnton® svRAcUSE.N.Y 3 
Ph bitititi titted be 
* MACHINISTS? SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. oy FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y 


WALKER’S TRUING DEVICE 


WITH HOLLOW CYLINDRICAL TOOL, 
FOR 


= Grindstenes and Emery Wheels, 




















FOR SALE BY 









| —_" COMPLETE ' 
GRINDSTONE OUTFITS pera eda 
FOR SHOPS. London, England. 
Send for Illustrated Circulars, 
D. F. WALKER, CHAS. A. STRELINGER & CO., 


= 20 EAST CANAL STREET, 
PHILADELPHIA, PA, 


Fee 


Tools, Supplies and Machinery, |: 


DETROIT, MICH. 





THEPECK Esse Kk MF 
eR ae ec 





Turret Drill Press. 


SIX SPINDLE. 
Drills from #y to } hole, 
speed from 250 to 2000 Rev. 
Suitable for a large variety 
of work and is operated with 
ease and rapidity. 
SEND FOR CIRCULAR. 








OPEN-BACK ADJUSTABLE 















~ <. P A.D. QUINT, Hartford, Ct. 
te ower ess ADJUSTABLE 
verdtcot  TPQWERPRESNES 
Inclined. 
For Cutting and Forming aoe fet Boat Metal. Werk. 


WORKMANSHIP GUARANTEED. 
WELL DESIGNED. 
MATERIALS OF THE BEST. 


special Prices. Send for Circulars , 


Springteld Mach. Tool Co.,4 


SPRINGFIELD, OHIO. “= 


SMALL ARTICLES OF 


<a Sheet Metal, Leather, 
Paper, "Ete, 


ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts., - BROOKLYN, N. Y. 


BLAKE & JOHNSON, 


WATERBURY, CONN, 











Builders of 


AUTOMATIC LABOR-SAVING MACHINERY 
For working either Wire or Sheet Metal into 
any shape desired. 





BUFFALO, NW. 


FOR 





THE BUFFALO STEAM PUMP CO. 


js MANUFACTURERS OF 


«STEAM PUMPS 


ALL OUTIES. 











1OxGEXl2 


THE CANTON STEAM PUMP CO., 


Manufacturers of 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLAss 
Discounts and Terms on Application, 


CANTON, 
OHIO. 





Qa X We X 2Y2 





SNOW STEAM 


PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 








Duplex Mine Pump. 


JEANESVILLE 


JEANESVILLE, LUZERNE CO., PA. 


IRON WORKS, 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
: SIMPLE OR COMPOUND. 
Mine Pumps, SINKING PUMPS, PRESSURE 


PUMPS, VACUUM PUMPS, ARTESIAN WELL 
PumPs, POWER Pumps, Etc., Etc 








1p 





PATENT OILERS, 


Government Regulation 
POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 60., 


211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 


CYLINDER SIGHT 
FEED CUPS. 


BRASS FOUNDERS AND 
FINISHERS, 








Universal Tool Grinding Machine 


090 


any other method. 





is ‘sauTqOUP, MoIOg ‘soq) BI Join |, xopdnqg 


"S001 PUB ONFSO[BIRO 10} PUog Sy 
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eaten, better and ng then ~ 


ISHOLT MACHINE 00. Madison, Wis 
THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CO., 
~~ 


ba 
;o= 


a 
a 
~ 
a 
co} 
3 
a 
3 
5 
ial 
bo 
o 
A 
al 
3 
] 
2 
3 
> 
5 
7 
— 
oe) 
a 
3 
3 
4 
s) 
a 
3, 
> 
4 
~ 
Zs 
a 


oa I B1oa 





302 Feach St., 
ERIK Pa 










Thecut represents 
our Stationary and 
Portabl+> Key-Seat 
ap ing Machine, which 
shaved meets all the 





requiremen uts of a 
bt machine shop. They are furnish 
ea ed with one, two or three Arbors, 
ue as desired, to cut any wiith of key 
as seat up to 21-2 inches wide. 
ao 115-16inches Arbo: works 
in al bores from 1 15-16 
inches to3 inches diameter 
and cuts seats 12 inches 
ong 
27-16 inches Arbor Works in all waree from 2 7-16 inches to 
6 inches diameter, and cute seats 16 inches long. 
? 47-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inehes long. 
With an attachment for the purpose, seats can be cut in 
holes as small! as 1 inch diameter, by one passage ofthe cutter. 
If the work is heavy and too large to be placed on machine 
it can be detached from stand and used as portable machine 





HURLBUT’S f Patent Cut- 


/ ting-off and 
—= Centering 
Machine. 


Sizes, 2”, 3°’, 4’, 6’, 6 
MADE BY 
HURLBUT, ROGERS 
MACHINE CO. 
South Sudbury, Mass, 

g Chas. Churchill & Co, Ltd. 
Agents, 21 Cross St., London, 
England, 










PUNCHES AND DIES MADE TO ORDER. 
N21 ADAMS, ST. 


Sa’, Aad =) BF bm Pm Oe Ol OM bs OE -1 Tole) (AN 


OPERATING ALSO THE WORKS OF OTILES “% PARKER’PRESS Co ~~ 
Presses, PUNCHES, SHEARS, Drop HAMMERS 
Dies ano SPECIAL SLACHINERY 








\ 








th Moore & White Co,, 


15th St. & Lehigh Ave., 
PHILADELPHIA, Pa. 


MFRS. OF 


The ‘‘ Moore & White ”’ 
Friction Clutches 


AND 


Cut-Off Couplings. 














Send for Circulars. 





KEY SEATERS 


Portable and Stationary. 


Rack-Cutting Attachment 
Eey-Making Machines, 


Giant Key-Seater Co. 
EAST SAGINAW, MICH. 


April 25, 1891. We are very 
much pleased with it, and 
think it the best machine on 
market for pmrrcks and 
= effective wo DAVIS & 
=—_—« COWGILL TRON WORKS, 
Omaha, Neb. 


If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 


} THE MORTON "cr 


ning 
Key-Way Cutter is the only ma. 
— chine on the market 
that will cut a Key- 
Way and make a Key 
to fitit. Mr. Geo. New- 
comb, Sale om, Mass., says as fol- 
lows: “The Key- ‘maker is a 
wonderful attachment, making 
keys faster than a man can cut 
ff the steel forit. The Key- 
Vay Cutter does a piece of 
york in fifteen minutes 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to five feet, and cutting from the smallest Key-ways to 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 


Formerly of RomEo, ‘Micu. 








You will make a 
mistake that will 
cost you 

money. . 













Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO, 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U, 8. A. 





Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Pattern Machinery a Speciality. 





Send for Catalogue. 


Root’s Forse Blast Rotary Blower, 


FOR 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 








SLOW SPEED, Pos rive BLAS’ r, 
PERFECTLY BALANCED, 


Best Mechanical Construction. 
P.H. & F. M, ROOTS, Manufacturers, 
__ CONNERSVILLE, IND. 
§.S. TOWNSEND, Gen, Aet, ) . 168 & 165 


or - Washington St., 
COOKE & (0. Selling dots, (NEW YORK’ 


In Writing Please Mention This Paper, 
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Absolute Safety from Destructive Explosion—Highest Attainable ae, vt 
Fuel—Rapid Generation of Dry or and General } Steam—Durability —Low Cost of 
tenancve— Ease of Transportation and General Efficiency are among the advantages 
possessed by the “* Wharton-Harrison ” form of boiier. 


Send for Descriptive Pamphlet— Drawings, — and Estimates promptly 


furnished for any amount of power from 4H 
state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL, ATLANTA, GA. 
187 La Salle Street. 9 No. Pryor Street 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


NEW YORK, N. ¥. 
41 Dey Street. 


a THE LOWE 


= FEED-WATER « 


HEATERS PURIPTER 














urp The Pond Separator is guaran- 

Has an Uns assed teed i gt the steam of = 

, trained water, and return is 

i 3 YEARS RECORD water to the Boiler, thus effecting 
SIMPL FOR— Pa a large saving in fuel. 

” ICITY, SEND FOR CIRCULAR. 

ECONOMY and eee 

DURABILITY. 1 POND ENGINEERING CO., 














Send for Description and St. Louis, Chicago, 
Information on Heaters. Kansas City, Omaha, 
Dallas, Seattle. 
BRIDGEPORT ’ — 
BOILER aa Flea Metallic Fillet 
WORKS, z,” — Yor Pattern Makers. 8 Sizes. 
BRIDGEPORT, Conn. ae WHITE, 44 N. 4th St, Phila,Pa, 





THOS. TL DALLETT & CO., 


York Street & Sedgley Ave., 
om Philadelphia. 





Manufacturers of 
Portable Drills, Hand 
Drills, Boiler Shell Drills, 
Light Drill Presses. . 


ELECTRIC MOTORS, 


Specially adapted for driv- “ 
ing Machine Tools, Cranes, 


Elevators, Pumps, sand 

other Machinery. 

ELECTRIC GENERA- 
TORS, 


For installation of Com- 
plete Power Plants. 


PORTABLE (|F.J.SCHMITT & Co., 


DALLINE MACHIOTS,| mene 





—MANUFACTURERS OF— 


VAUGHN'S PATENT POWER HANMER, 


Can be adjusted easier and quicker than 
any other in use. Also 


JEWELERS’ MACHINERY 


And Tools of every description. 


SHEARING -MACHINERY 


MANUFACTURED BY 


Albert L. Colburn, 


No. 4 Wall Street, 
NEW HAVEN, CONN. 
Send for Catalogue. 


?UNCHING = 














Ul LER MAKERS ROLLS. >i 


Man 
a he \ANUFACTURI 




















The ACFE Live-Steam Feed-Water Puriter, 


Guaranteed to Prevent Scale in Boilers. 
Ww] Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINCFIELD, OHIO. 


Ww. BERKEFELD'S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal : 
The best non-conducting material known for “{rade- mark 
Steam re on Bo + Can 
remov 


ITs ake nSuRES an ABSO- 


any other 





















e. 


Wsteott Ghuel Goren aan agi Fi tle TU. n 











Manufacturers of all kinds of Under Westcott’s Patent. 
LATHE Capacity Little Giant Improved Double Grip. | 
_No. | Diameter. Holding Drills. 
—AND = a4 inch. \9 to ° es ine h. 
1 
DRILL | 3 aie “ + oA “ 
26 4 ” 0 to 1in.,extra 
strong. 
8 ** | Oto 1% inch. 
4 o * A ¢Ds ye 





SEND a ILLUSTRATED Catan. 





BOLLE HEAD TLANGING MAGINE 





Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price soomaainaant e. 








JACOBCLARK, Mir., Philedelphie Fa 


“THE HORTON LATHE GHUGK™ 


ae than 300 Sizes and Styles. 


Comprising 


Universal Chucks, 
Independent 
Chucks, 
Combination Chucks, 


Of Every Description. 


Send ‘for 52 page Illustrated Catalogue. 


The E. HORTON & SON 


Windsor Locks, Conn., U.S. A. 


—oR— 


CHAS. CHURCHILL & GO., Ltd. 


21 Cross Street, Finsbury, London, Eng. 










We have just added to our line of patent 


NOTICE 


Face-Plate Jaws an 8ineh. We now carry 


in stock three sizes —8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


ITARTEORD, CONN. 





sp CHUCKS 


Send for Coogee and Dis- 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1840. NEW HAVEN, CT. 


SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 

yY ——Also. DRILL CHUCKS.— 

SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 











NN 
Send for CATALOGUE. 





GRINDING 











MACHINERY : 
PRICES ON Wii - 
APPLICATION. § 

E 


THE HORNER 
MACHINE CO., 
HOLYOKE, : 
MASS. 


W. ¢. YOUNG & C . 





Worcester, Mass. 
Manufacturers of 


Engine Lathes, Hand La‘hes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 





THE PEAKING DRAW STROKE TRIMMER, 





fa Indl spe ns aah . Too FOR 
0 a nen 006 
heat Design. SS PATTERN 
ie ie ted - MA K ERS. 
PERKINS & CO. 4 
Grand Rapids, Mich. ROYLE MACHINE 
‘Wanchester, Ragland WORKS, 


PATERSON, N. J. 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil 
er at 210° Fahrenheit. 

- 400,000 Horse power 
sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 













BELT DRESSING 


| LEATHER PRESERVATIVE. 


Warranted to Give Satisfaction. 


It absolutely prevents a belt from etipeing, Thor- 
oughly pre preserves the leather, and protects the elasticity 


“ft will = you to send for an interesting circular on 
the subject. 


jos. Dixon Crucible Co., 
9 JERSEY CITY, N. J. 











NEW ADJUSTABLE BENCH LEVEL. 


WITH GROUND AND GRADUATED VIAL. 
Q 








4-6 & 8 Inch. 
"Sazig aouu) 


1884 PATENT CHUCKS. 


We make a specialty of geared scroll chucks in 

diam’s below 12’. For many uses a scroll chuck 
cannot be excelled. Ask at your dealers for our 
1884 Patent or write for our catalogue. 


THE D. E. WHITON MACHINE CO., 


5 Oak St., NEW LONDON, CONN. 
8. A, SMITH, 23 S. Canal St., Chicago, Western Agt. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 





Has the Holding Pow- 
er of Taper Socket, to 
gether with all the ad- 
vantages of the com- 
mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 





THE PRATT CHUCK CO,., 


Clayville, N. Y., U. S. A. 





PURE 
ALUMINUM. 


The Pittsburgh Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
val to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-pcisonous, suitable for household 
use as Well as for manufacturing purposes, 

ALUMINUM SOLDER. 

Correspondence solicited. 








MANUFACTURED BY 
Cc. FEF. RICHARDSON, 
ATHOL, MASS. 





GENERAL»® EXPERIMENTAL 
MACHINE WORK. pest FACILITIES IN CHICAGO 
NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL. 








PRESSES, 
JACKS, 








HYDRAULIC MACHINERY, 


PUMPS, 
VALVES, 
PACKINCS, ACCUMULATORS. 


Watson & Stillman, Mfrs. 


204, 206, 208 and 210 E. 43d ST., 
NEW YORK. 


PUNCHES, 
FITTINGS, 





2 Plunger Belt Pump, 































AMERICAN 








MACHINIST 1892 


<sdeci ARY 11, 











HILL, CLARKE & CO. 


156 Oliver” Street, Boston, Mass. 


Pattern IMakers’ 





Engine Lathes, 
Metal Planers, Lathes, 
Upright Drills, Pattern Makers’ 
Shapers, Saw Tables, 
Milling Jig Saws, 
Machines, Buzz Planers, 
Screw Machines, | Steam Hammers 


Helve Hammers, 
Bolt Cutters, 
Bolt Headers, 
Nut Tappers. 


Gear Cutting 


Machines, 





Boring Mills, | 
Chucking Lathes, 


Flather 20 Inch Engine Lathe. _ 


Machinery and Machine Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS, 


MILLING MACHINES and PATENT CUTTERS. 


Do not buy without getting our prices, photos and references. We make machines to mill up to 22 in. 
wide by 10 ft. long, very heavy and powerful. Correspondence solicited. 


THE INGERSOLL MILLING MACHINE Co., 


ROCKFORD, ILL. 


201n. 251N. & 301N. SWING. « —~ = 














BOSTON GEAR WORKS, 


85 Hartford St., Boston, Mass. 
HEADQUARTERS FOR GEARS. 





Peokow Geeipioex erates, "| | SIMBINATION CENTER DRILLS sheers 


JOB GEAR CUTTING OF ALL KINDS. 








and 8 32in , or both Coan alike, either 1-6 in or 3- oo 4 Sent 
ip o any | address in U.S. or Canada on receipt of price. 


Spiral, Ratchet, W Rack, Elliptic, ete. V 
Spur, Bevel. email or large.” Send tor Catalogu ory | Bron per Dos TORN T SLOGOMB & Co, P.O. Bor 1399, Providence, RL 


smallor large. Send tor Catalogue. 


American Bas Fi Furnace to, 


Designers and Manufacturers 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for 
any mechanical operation requiring 
high, even and control- 
lable temperature. 


ey No. 80 NASSAU STREET, 


NEW YORK. 








R.: KING MWF’G COMPANY, 


A. 
ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 


HEAVY CASTINGS IRON 


LIGHT BRASS. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. TALOGE CORRESPONDENCE INVITED. 
Horizontal 


CATALOGUE. 

<> Drill and 
a Boring 
Tools. 


Column 
Facing 
Lathes. 
Pit Lathes. 
Truck 
Wheel 
Grinders. 
Boring 
Bars, &c. 
Electric, 










Pawling 
Harnischfeger 


Milwaukee, Wis. 









PATENTE D. 


With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL CO: 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 


DRAWINGS, FINE MACHINERY AND TOOLS 


TO ORDER. 













Send for Particulars. 


MILLIKEN & D’AMOUR, 


151 and 153 Cedar Street, NEW YORK CITY 








A NEW HEAVY SHAPER. 


26-INCH STROKE. 


ia” New and Valuable Features. 

t=" Power Down Feed in Head. 

= New Shifting Device. a | 

t="New’ Features in / 
Feeding Device. 

[= Extra Quick Return. — 

12” Long Ram and Long i 





s i Pgh itil 
Bearings. | wae 
‘2° Unusually Powerful. — ——— 
Ls Large Vise with | — 
EAA 


Hie | i.) 


Me 









Fula ireiaital 


Works: CINCINNATI, Ohio. 


WRITE FOR ILLUSTRATED CATALOCUE. 


be 
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Swivel Jaws. a ==>. — 

t= Heavy Box Table. ied Lien “ay 

[= Accurate Work at up J, Pr : 
a Long Stroke. s ts 

ts This Shaper can be y | 
seen at any of our . = 4 e ( 





stores. 





NEW YORK HOUSE, } 


64 Cortlandt St. 


| 


BOSTON STORE, 


23 & 25 Purchase St. 


PHILADELPHIA OFFICE, 


68.8708. CanalSt. | 19 N. 7th St 


ST. LOUIS HOUSE, | SAN FRANCISCO OFFICE, 


829M. 2a St. | 21,828 Fremont St. 


Market @WaterSts. | Alfred Herbert. 


i See Advertisement on page 20. 






CHICAGO HOUSE, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








) LATHES, FOOT 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St., New York. 
115 Phenix Building, Chicago. 


LATHES AND | 3 





NEW HAVER MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Etc, 








at.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 

J: ss @ OS Dre ee 8) 
FineMachinists tools. E. BOSTON, MASS. Send for LIS 


TWIST DRILL GAUGE 
















Write for Catalogue. 
ADDRESS 
THE 


~ Cincinnati Milling 
Machine C0, 


Spring Grove Ave. & 
Alfred $t., 


BORING AND 


TURNING 


Cait THIS 
4s A, Universal Cutter 
= - § AND 
S38 Reamer Grind 
S36 camer Grinder 
Fes will grind all kinds of 
= a m™ cutters and reamers 
Ses p up tos’ diam. without 
Ow eee the use of special at- 
3 2 tachments. 
=| 0 aaa oni 
= 4 Ga Simple, Accurate, Rapid. 
= Zz Price, $150, 
i) 
wv 
<q 
=| 
wo 





te mu lo 


4,6&6 Ft. Swing. 


SS Lake Village, 









JONES & 


Springfield, Vt., U.S. A. 





MILLS, 


H. Bickford, 





N. H. 


Send for 
Catalogue. 


LAMSON MACHINE CO., 








GAGE — WORKS, 


MANUFACTURERS 


FOX & TURRET 
LATHES 
A SPECIALTY. 


a WATERFORD, 
a. Y¥. 


NOTICE. 


With more than twenty years’ experience 
with Milling Machines and their equipment; 
shop expenses reduced to a minimum; mod- 
ern methods of producing machined parts, 
and the personal supervision of details by 
the proprietors, we are enabled to produce 
first-class work, and to sell as low as is con- 
sistent with quality. We invite comparison. 


KEMPSMITH MACHINE TOOL Co. 


MILWAUKER, WIS. 








IRON PLANERS. 


Extra Heavy. Latest Design. 


All Modern Improvements. 


LW. POND MACHINE CO., WORCESTER, MASS. 





THE GARVIN MACHINE CO. 
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THE BARNES WATER EMERY 


It has no pumps. No 
valves. No piping to 
supply it with water 
It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and will 
give vastly better re 
sults. 

Sold subject to ap 
proval. Send for full 
description and price 


W. F. & iin Rarues Co., Rockford, I11.. 


Address No. 1995 Ruby Street. 





| 15" and 18” Crank 
| 20” and 26” Ceared 
| JNO. STEPTOE & CO., Cincinnati, Ohio. 





ts” IMMEDIATE DELIVERY. 


+ SHAPERS. 








D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE I. X. - MARK, 


PIPE CUMING : TEREADING MACHINE, 





Beware of faltations. 


None genuine without our 4 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N, Y. 





FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, Lever, 
Co <n or Wheel Feed, ad- 

















Sibley & Ware, 

SOUTH BEND - INDIANA. 
Price $8 i. BARKER'S 
NO BELT. = CENTER GRINDING 
Mache E MACHINE. 

Guaran a Manufactured by 


Wwe. BarKerR & Co 
CINCINNATI, O. 

BEND FOR 
CIRCULAR, 








BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


2 Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & 0 & C0., Lt'd, Agents, 
21 Cross St., Finsbury, London, England 
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Sd PRENTICE BROS., 

<«.,c0 

388 Lathes & Upright Dri 
Bb Lathes from 10 in. to 
Pr 20in. swi : eat Va- 
3 slety “od rille manufac- 
ns tured in the world. 

= Worcester, Mass. 













Eprson GENERAL ELEc- 
TRIC COMPANY, 












= ScHENEcTADY, N. Y., 
ae Jan. 12, 1891. 
“2 
xa - J. E. Snyper, Esq., 
ns 17 Hermon st 
a) eee : 
ge Worcester, Mass, 
1 - a 
ALA Dear Sir:— Your letter of 
2161 
a3 the 5th inst. came duly to 
. 
val hand. We are now using 
fy | 


in our various establish- 
ments 60 of your drills, 
and are very well 
pleased with them. 
Yours very truly, 
JOHN KRUESI, 

Gen’l Manager. 















PP. BLAISDELL & CO., 


Manufacturers of 


® Machinists’ Tools, 


WORCESTER, MASS. 
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"2d Special Forming &™ 
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EAST HAMPTON, CT. 


H.B. BROWN & CO,, 





IS GREATLY APPRECIATED, 


Mr. Wo. 


D. Rees, of Pueblo, 


Colorado, says: 


“MASON REGULATOR CO., Boston, Mass. 
Please send to me by return mail, your book a6 COMMON SENSE 
IN MAKING AND USING STEAM,” fo" which T inclose 25 cents in 


stamps. I have “KEY 


greatly appreciate. 


TO ENGINEERING,” 


It is the best book I have, 


price 30 cents, which I 


of its size. 


Yours truly, 


WILLIAM D, 


REEs,” 
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“WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 





THE LONG & ALLSTATTERCO., 


HAMILTON, OHIO, U.S. A. 


a on tame Yasue Eoomn 61,00 
Lm, a Sm Hoe Fg 








POWER PUNCHING ond SHEARING 


MACHINERY. 

For Ship Builders, Boiler Makers, Bridge Works, 
Architectural Iron Works, Carriage and Wagon 
Makers, Agricultural Implements, etc., etc. 

Correspondence stating requirements solicited. 


THE OPEN SIDE TRON PLANERD. 


DETRICK & HARVEY MACHINE 6O., 













Manufacturers, 


BALTIMORE, MD. 
ACME MACHINERY CO. 


VELAND, O 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES 


FIRST PREMIUM, CINCINNAT! CENTENNIAL. = 















PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT, AUG, 25, 1885. 








’ 
REE BLOWERS, FAN BLOWERS. 


WAUST FANS. 
NER 
LEMAR 
BENDERS & SHRINKERS. 
A ine BLACKSMITH DRILLS. 
ASTER, Pa USA 


gmt, 











THE CHAMPION STEEL PRESSURE BLOWER _/ 
4 














Ross Anti-FricTion BALL Bearing CotLar 











KTTT TM, —— 
fk G p A new Patent Application of 
= & E aos ti Ball Bearing, patented Dec. 2 
UFFEL SSER Co = 1890, to er yeanes, Lathe and 
~ all end thrust o orizonta) 
NEW YORK, £ Shafts in Machinery. 95 per 
AND CHICAGO. M\ cent. of the friction overcome 
\ by this device. Full satisfac 


Manufacturers of 
Drawing Materials, | 
Surveying Instru- 


j} tion guaranteed. 


JOSIAH ROSS, 
1448 to 







TAY WA 











ok 2 

P_—COSS = ments, &c. cman 1459 

Paragon Srawing Instruments, Extra and Best Quality, Niagara 
German Drawing Instruments, Paragon, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales, Street, 
Triangles, T-Squares, Drawing Boards, Standard Profile Buffalo 
and Cross-section Papers, Catalogue to professional peo- : 
ple on application. N.Y. 





11158. 15th St., 
PHILADELPHIA, 


ENERGY MFG, CO, 


QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Quides, Elevators, Etc. 


PATENT CENTER GRINDER Guaranteed to do 


accurate work. 
Will grind Lathe Centers true if sprung or broken, quicker than 
they can be turned and filed. SEND FOR CATALOGUE. 


THE NATIONAL MACHINERY CO. 


TIFFIN, OHIO. 
CATALOGUE SENT ON APPLICATION, 
12 Sizes of National Bolt Cutters. 


6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers, 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 

3 Sizes and Styles of Washer Machines. 
8 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines. 

8 Sizes of Car Pin Machines. 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 











Manufacturers of 





BUILDERS OF 


METAL-WORKING 


MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 

SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, 


BEMENT, MILES & CO. "Di a.'Ph* 


ETC. — = 







yes 














THE HIL 





LES & JONES CO. 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


For Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


~ Cut shows our WERTICAL MILLING MACHINE, 
‘ for General Machine Shop and Locomotive Work. 











DROP FORCINCGS. 


WYMAN 
GORDON, 


Worcester, 
Mass. 














The System has been oom b 
Office Buildings, Schools, Asylums, 


Removal of all back pressure 
saving of over 25 per cent, in fue 
of forcing the steam through the 


accomplished Ly 4 t 
y 


heating system pressure, 








EXHAUST STEAM HEATING. 


By the WILLIAMES VACUUM SYSTEM, without back pressure upon the 
Engine guaranteed. 
Patent No. 256,089, dated April 4, 1882, sustained in two suits in the United States Circuit Court. 
over 300 of the argo buildings, including Mills, Churches and 
heatres, Hotels an h 


ADVANTAGES GUARANTEED. 
thereby increasing 
compared with the 
eating pipes. 
sistsina given quantity of exhaust steam 
distributed through double the amount of heating pipes that could be 
e same quantity of exhaust steam when forced into the 
Send for descriptive catalogue with convincing 


proofs and references, ' A 
WARREN WEBSTER & CO., Main Office and Works, 491 N. 3d St., Philadelphia. 
Patentees, Owners and Manufacturers of the 
“WEBSTER” VACUUM EXHAUST STEAM ECONOMIZER FEED WATER AND PURIFIER. 
Send for lllustrated Catalogue. 






e 












Electric Light Companies, in this conntry. 


ee bag of engine and 
ack pressure system 
The prominent feature con- 
eing circulated and uniformly 








Deposited in the U. S. $845,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


7i KILBY ST., BOSTON, MASS, 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston : SamuelfAppleton, 28 Central Street. 


New York: Edmund Dwight, Jr.,General Agent, 51 Cedar 

MIDDLE DEPARTMENT: Tattnall Paulding, Resident Adviser, 
John G. Hooven, Magager; John M. Ash, Jr., General 
Agent 416 to 420 Walnut Street, Philadelphia. 

CHICAGO: Geo. A. Gilbert, 226 and 228 La Salle Street. 

St. Louis F.D Hirschberg Bro., 120 N. Third Street. 


AGENTS IN ALL THE PRINCIPAL CITIES. 


FOR THE BEST PLANER CENTER 


FOR THE MONEY, address, 

se domme | The Whipple 
1& Armstrong 
Machine Go,, 


Harriman, 
Tenn. 


Straight Line Centrifugal Separator 


AND GREASE EXTRACTOR, 















er Rewee rr 


Either Horizontal ot Vertical. 


Secures absolutely Dry Steam, 
and extracts all grease, ete., 
from the exhaust steam. 

A large number in use in Man- 
ufactories, Mines, Steamshi 
ete, Send for circular aa 
ing experience of users. 


JOS. DE RYCKE, Sole Man’fr, 





Complete Outfits for Bolt Shops. 


145 B’way, New York. 








FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoOoODCocK CLUTCH 

Simplest and bestin the world. Address 
ALLENTOWN “FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 


that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belis. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

&84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


>» Abneod Dril Chuck 


P Sold at all Machinists’ 
4 Supply Stores. 


T. R. ALMOND, 
88 & 85 Washington st. 
BRook yn, N. Y. 


EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 
MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE BEST ANTI-FRICTION METAL EVER 
OFFERED TO THE TRADE. 
Satisfaction Guaranteed in Every Case. 


g._DRY STEAM. 


NGINE : 
Simpson's Centrifugal 


Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, ete. 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con- 
venience may require; also used in 
conveying steam long distances, for 
Steam Hammers, Dry Houses, Wa- 
ter Gas Generators, and for al! pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 





























Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGIN NES, 


Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS. 


a pre Steam Power Plants of Highest Attain- 

= able Efficiency. 

ZA “adres BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 

BUCKEYE ENGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City. 

i. A. HUNTING, John Hancock Bld’g, Boston, Mass. N. W. ROBINSON, 97 Washington Si. Chicago, I. 

ROBINSON & CARY COMPANY, St. ‘aul, Minn. ¥ “FISH, No. 61 First St., San Francisco, Cal. 

A. M. MORSE, 511 Commercial Building, St. Louis, Nie. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia, 
LT A ST TT: LES ae! TS STE I IE ESTER ST OP Sa aS I SES ASS RST cE DETC TERT SPEER SS 3 ES PO STARE 


BUCKET» GRAVITATING RETURN STEAM 


ALSO MANUFACTURERS OF 


BOILER PURIF 
RENEWABLE SEAT as 
“PUMP GOVERNORS. / 
“STEAM PUMPS..*° 
“DUPLEX WATER FILTERS. 


Circucars. ALBANY STEAM TRAP CO. ALBANY. N.Y. 
“OTTO” GAS ENGINE WORKS. et pop ENGINES 


SCHLEICHER, SCHUMM g 00., STATIONARY and PORTABLE. All Sizes. 


33d and Walnut Sts., PHILADELPHIA. Dwarfs in Size, but 


Giants in Strength. 
Branch Office, New York Rooney. Expense one pone. an 
151 Monroe St., CHICAGO, 18 Vesey St., N. hour per horse power 
mand requires but little 
attention torun them 
Every Engine 
Gaarantee 
a. free by mail 
ention this paper. 


VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


BRISTOL'S Patent STEEL BELT LACING. 
SAVES TIME, 
SAVES BELTS, 
AVES 
MONEY, 


SS 


= 


ss 
ie 
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Over 36,000 Engines in Use 


SAVES 
rmsneovows = PATIENCE. 


READY TO APPLY 


THE BRISTOLS’ MFG. CO., Waterbury, Conn. 


appr taghh METAL POLISH. 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


_ GOODRICH’S 
PACKING EXTRACTOR 


For quickly removing any kind 
of Packing from stuffing boxes, 
hot or cold, without injuring the 
rod or bux. 

May be used in connection 
with either Hemp or 
Metallic Packing. 

For further information addrese 
ADDISON COODRICH, 
Box 683. ASTORIA, OREGON. 





Best polish and quick 
est cleaner known for 
HOT or COLD Brass, Cop- 

er, Nickel, &c., or fin- 
A shed Iron’ and Steel. 

H Samples Free. Try it. 
> W.W.CALLERY & CO., 

86th & BUTLER STREKT, 

PITTSBURGH, PA. 

















STARRETT’S 


FINE TOOLS 


Skilled mechan- 
ics prefer them. 
Live dealers sell 





Self Ad usting, Perfect Gri rip. Instant Release, Easily 
Repaired. For further information address the mfr, 


A. H. ANTHONY, JEWETT CITY, CONN. 


ACHINER 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 





them. | 
Send for free il- 

lustrated Cata- 
logue. 

L.S. STARRETT, Athol, Mass., U.S.A. 


Lonpon Acents : Chas. Churchill & Co., Limited, 
21 Cross St., Finsbury, E. C. 





























MACHINE AND BOILER TOOLS. 






NEW AND SECOND-HAND, (in stock.) 3 \ BEVEL GEARS, 
ENCINE LATHES, (new) = \ 
Fitchburg Machine Works, latest paproved patterns, 1 in. \< Cut Theoretically Correct. 
x6 ft.; 16 in x6 ft.; 18 in x8 ft.; 36 in.x18 ft 
Hendey Machine Company, heavy pattern, 14 in.x6 ft ; 6}in. For particulars and estimates apply to 


x6 ft.; 18x6-8 ft., Plain and Taper. 
Prentice Bros., 12 in.x6 ft.; 15 in.x6 ft. 
Perkins, 22 in.x10 ft.; bea in.xl? ft., large holes 
** New Special t -attern,’ > comple te, prices tow, 16 in. x6-8 ft.: 18 


HUGO BILGRAM, 


MACHINIST, 
Successor to 


in.x8 ft.; 20in.x8-10-12 ft.; 24 in.x12-14 ft.; 28 in.x16 ft.; 32in. 

xI8 ft BREHMER BROS., 
Ames Engine Lathes, 13 in.x6 ft., low price. 440 N ,12th St., Philadelphia, Pa. 
Amer. Tool & Machine Company’s Brass Turret Lathes. 





PLANERS, (new) 
Fitchburg Machine Works, 24 in.x6 ft. 
Powell Planer Company's 54 in.x6 ft.; 30 in.x8 ft.; 
Lathe & Morse, 22 in.x5 ft. ; 24 in.x6 ft. 


DRILLS, (new) 
Prentice Bros., 20-21-25-28-32 in swing. 
Davis’ Se snsitive, and 20 in., plain and geared 
Special Pattern, 2% in., back geared and self feeds, low price 


SHAPERS, (new) 
Fitchburg, 14 in. Trav. head centers and cir. feed. 
Improved Pattern, 15 in., crank motion. 
Improved Pattern, 24- 26 in., geared. 
BORING AND TURNING MILL, 38 IN., “NEW PATTERN. 
ENCINE LATHES, (second-hand) 
1) in.x6 ft. Lathe & Morse, Good order 
16 in.x6 ft. Ames, special feature, Al order 
17 in.x8 ft. Fitchburg, yegmiar paste rm, 
18 in.x8 ft. New Haven, old style, 
20 in.x9 ft. Pond, old patte rn, 


SECOND-HAND MACHINERY. 


One Sellers Driving Wheel Lathe, 78 in. swing. 
One Gleason Planer, 42 in.x42 in.x12 ft., 2 heads. 
One Brown & Sharpe, No. 3 Milling Machine. 

One Brainard Automatic Gear Cutter, 24 in. swing. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 
SWIVEL BASE. 


OFFSET JAW VISE. 


} in.x12 ft. 





Al order 
Fair order, cheap 
Good order 





22 in.x13 ft. Worcester, old pattern, Good order Specially adapted 
25 in.xl4 ft. Fitchburg, Compound Rest, order 

34 in:xll ft. Heav pattern, old style, Good order for drill press —— 
35 in.xl4 ft. Fitchburg, Compound Rest, Al order where chucks canno 


60 in.x20 ft. Old style, Fair order, cheap 
PLANERS, (second-hand) 
36 in.x36 in.x1?2 ft., New Haven 
32 in.xl0 ft., 24 in. x3 ft., and 15 in. x3 ft., 
SHAPERS, (second-hand) 
9 in. Hewes & Phillips, 12 in., New Haven, 
15 in, Hendey, Friction, 
Miscellaneous and Boiler Tools. 
Plate Planer, 18 ft., Bending Rolls, 6-8-10 ft. 


be used, and equally 
good for special or 
regular bench work. 
f Send for catalogue 
of full line of the 
most improved de- 
signed, and best fin- 
ished machinists’ and 


Good order 
“ “ 


Good order 
“ “ 


H ll, 40 in., Nichol Al ord 
fice, Boring Mil. © in. Sicnaieon, Al creer. plumbers’ vises and 
Send for complete February List. small tools. 
J.J. MCCABE, 
Successor to E. P. Bullard’s N. Y. Mach’y Warerooms H re) ‘. LA N DS M FC. co., 


“MAN UFACTURERS % 
OF IMPROVED -= 











~ LL VARIETY 
Tenvaants Fee all 
TAKEN FOR LoMPcete Pry 






CORILUSS; STEAM ENGINES Sie — 





Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 











MACHINERY. «@& 


Send for Special Circular. 






FRICK COMPANY, Builders 


WAYNESBORO, PA. 


3 e : aaa, = Se fawn is 
. y Fr iP 719] ] 
REFRIGERATING ( Mamatees lal = 


es 






al AG ENUINE x ‘CORLISS. 99 





CHICAGO ‘OFFICE: 
353 ROOKERY. 





SOUTHWARK 
FOUNDRY AND 
MACHINE CO. 


PHILADELPHIA, PA, 


SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 


SIMPLE, COMPOUND 
OR TRIPLE EXPANSION 


ALSO BUILDERS OF 


BLOWING ENGINES 
REVERSING ENGINES 
CENTRIFUGAL Pumps 
BOILERS, TANKS, ETC. 








WIRE ROPE 


HOISTING AND HAULAGE PLANTS 


For Coal Mines, &c., a Specialty. 
OVER 100 NOW RUNNING SUCCESSFULLY. 
Gum-lined Sheaves, Coal Crushers, 

Narrow Gauge Locomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURGH, PA, 





Slide-Valve Engines 


and Saw-Mill machinery, of 
the highest class, all sizes. 


25 Whitney Ave. “9 


THE TWISS AUTOMATIC ENCINE 


STRICTLY FIRST 
CLASS ENGINE 
At a very Low Price, 
Manufactured by 












Se od 
NELSON W. TWISS, 
New Haven, Conn. 
d for Price before Purchasing Elsewh 


ALSO VERTIC AL AND YACHT ENGINE Ss. 





THE Lane & Bop ey Co., 










CINCINNATI, 0. 
CHANDLER & TAYLOR CO’S 
Ay EeSTEAM ENGINES 


full load be- 
fore ship- 


W. H, NICHOLSON & CO., - 


O KEYS OR KEYSEATS 


ICHOLSON’S COMPRESSION 


SHAFT COUPLINGS. 
WILKES-BARRE, PA, 









12to 80 H.P.in Stock 
ALSO SUITABLE 


pone Convery. 
CHAN DLER & TAYLOR CO. “INDIANAPOLISJIN IND 





fr Belt Power Air Pump ano 
Condenser. 


The LONOVER MFG. . 0, 
NSULTING 4 
MECHANICAL ENGINEERS 


95 LIBERTY STREET, 
NEW YORK. 
No Air Locks. 15 to 50 percent. 
fuel saved or equal amount of 
power gained. Runs with same 
economy as engine 
Adapted to all kinds of En- 
gines. Send for Circular 














LH E 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT- 
IVE, and MOST ECONOM- 
ICAL device on the market 
for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade. 
—MANUFACTURED BY~— 
Lackawanna Lubricating Co,, 
SCRANTON, PA. 





PROS BIA 





IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion. 


 Besteental Tubular and Manning Vertical Boilers. 





The Improved Ball Engine 


AS BUILT BY 
THE BALL & WOOD CoO, 


Office, 15 Cortlandt St., New York, 


Is superior in DESIGN, FINISH and WORKMANSHIP. In 
REGULATION and ECONOMY it has no equal. Built with new 
tools from new patterns and after long experience, it mar 





68 Cortlandt Street, New York. E, PA. 





the latest step in steam engineering 

















20 . AMERICAN MACHINIST 





{FEBRUARY 11, 1892 








BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I., U.S. A. 


PLANED CEARS. 


We have recently added to our Gear Cutting Department a Gear 
Planer, which enables us to plane Spur or Bevel Gears up to 48 inches 
diameter, and of any pitch or form of teeth desired. 

This, with two 7-feet Gear Cutting Machines, one of which is ar- 
ranged for hobbing worm wheels, four 36-inch and seven 26-inch Auto- 
matic Spur Gear Cutting Machines, also g 18-inch Automatic Spur and 
Bevel Gear Cutting Machines, give us unequaled facilities for the cutting 
of all kinds of gearing. 


MACHINE TOOLS 


On Eishibition at 23 South Canal Street, CELICAGO. 
S. A. SMITH, Agent. 


INILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
a= BORING AND TURNING MILLS 


A SPECIALTY. 


Built in sizes to swing from five 
feet diameter to thirty feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
_ tained. Boring Bars counterbalanced 
b at all angles. Feeds automatic at 
all angles. 
Correspondence solicited. 


PITTSBURGH, 
LEWIS BLOCK. 
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12-FOOT BORING AND TURNING MILL. 


NEW YORK, PHILADELPHIA, 
186 & 138 LIBERTY 8T. 705 ARCH ST. 


CHICAGO, 
PHENIX BLOG, 











THE YALE & TOWNE MFG CO, 


STAMFORD GONN 
NEW YORK CHICAGO PHILA. ROSTON 








Remember! THE STRENGTH OF A CHAIN IS ITS WEAKEST LINK. 


You MAY save a few cents by putting in one cheap link, You MAY save a few cents by 
putting on one cheap VALVE—BUT, DO YOU? You may also repair this break with 
ANOTHER cheap link or valve, but can you AFFORD to, even if the valve COSTS YOU 
NOTHING? Decidedly You CANNOT. Why not get atonceea GENUINE JEN- 
KINS BROS. VALVE, STAMPED WITH TRADE MARK? You accomplish 
nothing by getting an IMITATION Jenkins Bros, Valve—there are over fifty on the market— 
tn fact, you have only SPENT A LITTLE MORE MONEY and still your chain BREAKS 
AT THE SAME LINK. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


FREE. FREE. FREE. 


IMPROVED 16-INCH TOOL ROOM LATHE, 
CIVEN AWAY. VALUE $450.00. 


We will on July 1st, 1892, present one of the above magnificent Lathes, com- 
plete with all extra attachments, to the party sending us before that 


date, advance information leading to the sale or sales of the 
greatest number of our IMPROVED MACHINE TOOLS. 


Up to the time of receiving the information, it must not have appeared in any _pub- 
lication, or in any of the advance information agencies. All communications will be 
regat ded as confidential. 

Should the same information be forwarded by two or more parties, the one reach- 
ing us first will be entitled to the credit. 

Communications can be addressed to the Works or to our Stores, where the Tool 
Room Jathes will be on exhibition. 


THE LODGE & DAVIS MACHINE TOOL CO. 


G2F"See advertisement, page 16. 

















WRITE FOR PRICES AND PHOTOS 


COULD & EBERHARDT, 


N.J.R.R. Ave., Green & Bruen Sts., NEWARK, N, J. 


SHAPER 


Gives 50 to 100 per cent. 
MORE strokes per minute THAN 
ANY OTHER MAKF OF SHAPER 
NOW BUILT. 


G2 NOTICE THE FIRM WHO WILL. COPY THIS FIRST. 


All Sizes well under way 
and can ship promptly. 





t represents 16 in., 20 in., 24 in. stroke. 


“DOUBLE TRIPLE QUICK” STROKE 





(TRADE Mark.) 


THE PRATT & WHITNEY CO, 


Hiartford, Conn., 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
4 feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjust 
ment, and spindles are fed by hand lever, 
or by band wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. 


WESTERN BRANCH, 100 West Washington St., Chicago, 111, 


THE BILLINGS AND SPENCER CO., HARTFORD, CT., U. S. A. 








MANUFACTURERS OF 


BILLINGS’ PATENT DOUBLE-ACTING 
RATCHET DRILL, 


For Morse Taper Shank Drills. 


Packer Ratchet Drills, 
>, Packer Boiler Ratchet Drills, 
“Y Packer Auger Ratchet Drills, 


DROP FORGINGS 


OfEvery Description, of Bronze, Copper, Iron and Steel. 
London House: CHAS. CHURCHILL & CO., Limited, 21 Cross Street, Finsbury, London, E. ¢., England, 
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The Celebrated 










4 F. E. REED 
< 16-inch Swing 
s E Engine Lathe. —————— 
~* a 


111-113 LIBERTY ST., NEW YORE. .- 
Wo carry the largest line of Tools and Supplies in the City. 
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FROM 17 to 50 IN. SWING. 


GEO. W. 


ENGI 


Cuts, Photographs and Prices furnished 


Lowell, Mass, U. 





Key-Seating Machines| J. ¥. ALLEN, Pausmenr. 
and 20 in Drills Wa. B. FRANKLIN, VICE-PRESIDENT. 


A SPECIALTY. F. B. ALLEN, Seconp VICE-PRESIDENT. 
SEND FOR LIST OF J. B. PIERCE, Secretary & TREASURER. 


New and Second-Hand 


Lathes, Planers, Drills, Grant's ready made wen im wanes, all kinds, cut teeth or cast 
. eeth. Gear Cutting to 
or anything in Machinists’ Tools NE Ww Se IMPROVE ED "CATALOGUE for 1892, READY 


or snyhing CoreevseOn 


W. P. DAVIS, 


Rochester, N. Y. THR LEXINGTON GEAR WORKS. 18 Fletcher st., Lexington, Be 





























LANERS SPUR CEARED 
AND 
SPIRAL GEARED. 


The GQ. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0. 
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tl x 27” x 8 Planer. | 20” x 6 Ohucking peeing Keto.) | 
SHENDEY. AUNoteTINT-aC Qo. ToRRINGT on @ ON: 


> MACHINE TOOLS: <= 


_J.M.CARPENTER 
PAWTUCKET.R.I. 


26” Pillar ener. 
CHAS. CHURCHILL & 4 sete. | 


21 CROSS 8 
i” Finsbury. London: 'Eng. | 
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Manufacturer 


APS & DIE 











